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1 PROCEEDI NGS m
O
2 COW SSI ONER BELSER: Pl ease be seated. Good S
Py
3 afternoon. Welcone to this afternoon's %
)
4 allowabl e ex parte briefing. This afternoon's |('-n)
wn
L %]
5 briefing has been requested by Duke Energy %
6 Carolinas, LLC, and Duke Energy Progress, LLC IB
7 This briefing has been schedul ed and noti ced g
®
8 for Wednesday, Decenber 11th, at 2 p.m, in %
(oa
9 the Conmmi ssion's hearing room and this Q@
o
10 briefing is being streaned -- |ivestreaned on o
%
11 the Internet. T
<
12 The subject of today's briefing is %
%
13 el ectric transportation, and the dockets %
14 noticed as potentially having i ssues addressed o
®
15 inthis ex parte briefing are Docket 2018-321- %
16 E, Application of Duke Energy Carolinas, LLC, 'T'
-
17 for Approval of Proposed Electric c%;
SN
18 Transportation Pilot and An Accounting O der o,
o
@
19 to Defer Capital and Operating Expenses; and
20 Docket Nunber 2018-322-E, Application of Duke
21 Energy Progress, LLC, for Approval of Proposed
22 El ectric Transportation Pilot and An
23 Accounting Order to Defer Capital and
24 Oper ati ng Expenses.
25 M. Dong, do you have anything to add?
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1 MR DONG | -- | don't. m
W)
2 COW SSI ONER BELSER:  Thank you. We'll now S
Py
3 t ake appear ances. %
)
4 MR WELLBORN: Commi ssioner, for the |('-n)
wn
. : »
5 conpani es, | am Sam Wl I born of law firm %
6 Robi nson Gray Stepp & Laffitte. IB
7 COW SSI ONER BELSER:  Thank you, M. Well born. 8
®
8 And for the third-party neutral ? %
(oa
9 MR. NELSON: Good afternoon, Conmissioners. Q@
o
10 Jeff Nelson on behalf of ORS, as the ORS S
@
11 executive director's designated representative g
12 her e today. %)
' S
13 COWMM SSI ONER BELSER:  Thank you, M. Nel son. g
14 Do you have sone instructions regarding o
%
15 today's briefing? @
16 MR. NELSON: | certainly do, Conmissioner A
N
17 Bel ser. Q
®
o
18 COW SSI ONER BELSER:  Thank you. o
o
@
19 MR. NELSON. Briefly -- a lot of you have
20 probably been through these al ready today.
21 I'"'mJeff Nelson, Chief Legal Oficer for the
22 Ofice of Regulatory Staff. | am here today
23 as the designee of the Executive Director to
24 oversee this allowable ex parte presented by
25 Duke Energy Carolinas and Duke Energy
803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 Pr ogr ess.
2 As the ORS representative, it's ny duty
3 to certify the record of this proceeding to
4 the chief clerk, M. Jocelyn Boyd, within 72
5 hours of the conclusion of the hearing today.
6 This is in accordance with the provisions of
7 Section 58-3-260(C). | amhere as an
8 observer. |1'mnot here as a referee or to
9 dictate how the hearing is to be conducted.
10 W just observe and then either certify or
11 don't certify this hearing as to whether or
12 not it was conducted in accordance with the
13 statute.
14 The notice topic for this, as
15 Commi ssioner Belser's already stated, is
16 el ectric transportation; therefore, |I ask that
17 any conments -- anything that's presented by
18 anybody here today continue just to focus on
19 t hat sol e subject of electric transportation.
20 Under the provision of 58-3-260(C)
21 Conmi ssi oners and Commi ssion staff are
22 prohi bited fromrequesting or giving any
23 comm tment, predeterm nation, or prediction.
24 And, in short, the presenters are prevented
25 from aski ng the Conmission to make a deci sion
803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 on anything. Qher than that, we're pretty g
2 much open to whatever you want to present. 8
Py
3 I would ask that, also, if you can to try %
)
4 and refrain fromreferencing any docunents |('-n)
wn
. . . wn
5 that are not included in the presentation >
®
6 t oday because, if so, we will need to be ,'\,
o
7 provided with a copy of that to -- to nake the g
3
8 filing. ®
9 3
(oa
9 Finally, everybody that is here shoul d' ve Q
o
10 pi cked up a formand signed in when you cane CI\J;
(o)
11 in today. Please make sure that you read and g
12 sign that formand turn it back in before you %
o
13 | eave today. 3
14 Thank you, Comni ssioner Bel ser. B
®
15 COWMM SSI ONER BELSER:  Thank you, M. Nel son. %
16 M. Wellborn, we'll turn it over to you. A
-
17 MR, VELLBCORN: Thank you, Conm ssioner. Thank c%;
\l
18 you, M. Nelson, for that. And good o,
o
@
19 af ternoon, Conm ssioners and Counsel for the
20 Conmi ssion. For -- thank you for nmaking tinme
21 for this this afternoon, and | hope that you
22 find it informative and useful.
23 As | said, |I'm Sam Wl | born, outside
24 counsel for Duke Energy Carolinas and Duke
25 Energy Progress. As indicated, we will cover
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1 t he conpany's applications and ot her @
2 information related to the electric 8
Py
3 transportation pilots, and the information %
)
; @)
4 will be presented by a panel of Lang Reynol ds E,n)
. . . wn
5 and Phil Jones. M. Reynolds is director of >
®
6 electric transportation for Duke Energy, and, N
7 as such, he's responsible for the devel opnent g
®
8 and i nplenmentation of electric transportation %
(oa
9 progranms across Duke Energy's utility Q@
>
10 operating conpanies. M. Jones is the o
%
11 executive director of the Alliance for g
12 Transportation Electrification, or ATE, which %
%
13 is a non-profit consisting of auto %
14 manuf acturers, EV infrastructure vendors, B
%
15 trade associations, utilities, and others that %
16 serve to pronote the accel erated adoption of 'T'
N
17 el ectric vehicles and EV infrastructure in key Q
. . . m
18 states and regions. W appreciate, again, you o,
&
19 allowing us to present this information in a
20 panel format, and we' ve explained to our panel
21 nmenbers the inportance of not talking over
22 each other so that our court reporter can do
23 her -- do her job ably.
24 Agai n, thank you for your time this
25 afternoon, and |I'Ill turn things over to our

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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T
1 panel . m
O
2 COW SSI ONER BELSER:  Thank you, M. Weéllborn. S
Py
3 Wio's first? M. Jones? %
)
4 MR VELLBORN: M. Jones. Q
wn
. . 2]
5 MR JONES: | think I'mthe designated | ead- >
®
6 off hitter, Conmissioner. So I'll try to keep IB
7 this short, to five to eight mnutes, and then g
®
8 turn it over to M. Reynolds who really is the %
(oa
9 expert on this. @
>
10 It's good to be here in Colunbia, South CI\J;
@
11 Carolina. | see sonme of ny forner coll eagues g
12 on the bench, and it's good to be here. | was %
2
13 here for your stakehol der workshop in January %
14 of this year and participated in that and o
o)
15 found that to be quiet constructive. %
16 Alittle bit about me who -- for those of A
-
17 you who don't know nme: | amwhat you call an c%;
©
18 energy policy wonk, or a geek. | started o,
o
@
19 wor ki ng on energy and utility issues for
20 Senator Evans, in the U S. Senate, in the
21 early '80s. And |I've been involved in this
22 field for about 30-plus years.
23 | al so worked on econonic devel opnment. |
24 represented the State of Chio. | -- | don't
25 know i f you know this, but I lived in Japan

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 for five years, working for the governor at @
2 the time. And so we were recruiting auto 8
Py
3 conpanies to the State of Chio, and we %
)
4 succeedi ng -- succeeded in attracting Honda. |('-n)
wn
. . . . wn
5 So this is kind of a -- a full circle for ne >
®
6 because now |I' m wor ki ng on aut onobi | es agai n. ,'\,
o
7 In 2005, | becane a comm ssi oner, g
®
8 appoi nted by Governor G eg Warren. | served %
(oa
9 two terms with the UTC, the Wilities and Q@
o
10 Transportati on Comm ssion. | sat on the bench CI\J;
(o)
11 during multiple rate cases, ratenakings, and g
12 all sorts of proceedings. %
%
13 | rose up in the | eadership of NARUC, the %
14 Nati onal Association of Regulatory Utility o
®
15 Conmmi ssi oners, and served as its president of %
16 NARUC si x years ago. A
N
17 Today, | am passionate about electric Q
18 vehicles; that's why I"'mhere. Let ne tell oo
o
19 you a little bit about ATE, or the Alliance. w
20 Two years ago, after | left the Conm ssion,
21 there was a group of people who cane to nme and
22 said, "Phil, we need sonme help. W -- there
23 -- there is a need for people to go to the
24 states and talk on a multi-sector
25 col | aborative basis about how to pronote

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net



Allowable Ex Parte Briefing Page 10 :5
Electric Transportation Pilot 2018-321-E, 2018-322-E 12/11/2019 o
m
1L
1 accel erat ed adoption of electric vehicles." ,-_,'-,
O
2 So they asked ne to take a | ook at the 8
Py
3 | andscape, and | did. There was a |ot of %
)
4 interest in formng a new associ ati on that |('-n)
wn
wn
5 woul d focus on states. >
®
6 We have three goals. The first goal is N
7 to accel erate adoption of EVs, electric g
®
8 vehicles, and its infrastructure. The second %
(oa
9 is to pronbte a strong utility role. The Q
>
10 utility role can be varied. W can tal k about 9
>3
11 t hat today, about what the utility role is, g
12 and do it on the regul ated side, not on -- not %
%
13 necessarily on the unregul ated side. And the %
14 third is alittle bit technical but inportant o
%
15 for you today, which | will talk about, which %
16 is interoperability. R ght now, we have 'T'
N
17 systens that are being built out that are Q
18 proprietary, that are just -- speak to 5‘
S,
o
19 t hensel ves, but not to others. And we feel w
20 that, as we get to scale, the systens need to
21 talk to each other.
22 W are active in over 25 states. The
23 states, frankly, are leading on issues of
24 energy policy, air quality, and other issues.
25 So we -- we want to engage and support.
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1 So a few thoughts for your review today. @
2 First, on the overall narket, this is S
Py
3 happening: electrification of vehicles. %
)
, . . . @)
4 We're on the cusp of a major, major change in E,n)
. . . . wn
5 -- in transportation in this country. As | >
®
6 said in ny opener, I'm-- I'mexcited to be in N
7 this space after serving as a conm ssioner for g
®
8 12 years. | always took an interest, as sone %
(oa
9 of you know, in new technol ogi es, Q@
>
10 cybersecurity, and other issues. o
%
11 Just two weeks ago, | was at the Los g
12 Angel es Auto Show. This has becone the %
%
13 prem er show for electric vehicles in North %
14 Anerica. At that show, Ford introduced the B
%
15 Mustang. |It's all electric. |It's called the @
16 "Mach-E." Who woul d' ve thought, when | grew A
-
17 up in -- in the 1960s and '70s, that Ford, the c%;
18 muscl e car, would -- would be all electric? 'S’
S,
o
19 It's all electric now VWhas new nodel s; w
20 General Mdtors. You know, | can just go down
21 the list. And | think M. Reynolds will talk
22 about this nore.
23 So it's not just Tesla anynore. \Wen |
24 go around to the states, people say, "Phil,
25 you're just pronoting Tesla and a | uxury

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 vehicle." m

O

2 And |'msaying, "No. There are a |ot of S

Py

3 new nodels -- well-priced nodels.” EPRI has a %

)

4 study, and we can put this in the record if E,n)

. wn

5 ORS and others want it. It conmes out every >

®

6 March. The Electric Power Research Institute N

o

7 publ i shes a study. Today, 44 nodels are g

®

8 avai l able for sale, and EPRI estimtes that, %

(oa

9 by the end of 2022, 140 will be. So that's ny Q

>

10 first point, is this is happening. Cl\"')

(o)

11 The second is bus and heavy-duty and g

12 medi um duty EVs are beconming a real issue, %

%

13 especially here in South Carolina. Just in %

14 your state al one, you have a company called o

®

15 "Proterra.” It's an all-electric bus naker. %

16 They have sold to transit agencies in 'T'

-

17 comruni ti es throughout the state, |ike Rock c%;

18 HiIl, denson, Charleston, Geenville. These g’

o

19 are early-stage pilots, so you may ask, "What w
20 is the utility role?" Well, the utility role
21 is to take it further. These are early-stage
22 pilots. And, just a nonth ago, in M ani-Dade,
23 in the state to the south of you, the |argest

24 order of electric buses was announced by
25 M ani - Dade, 33 electric buses, up to 75

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 chargers, and they will be inplenmenting this g
2 over the next few years. So | think, South 8
Py
3 Carolina, you do have an econom ¢ devel opnent %
)
4 role, and this is happening around you. E,n)
wn
5 And | should add that all of these buses >
®
6 that are being adopted here are open standard. IB
7 They use a common plug called "J-1772," 1-7-7- g
3
8 2 ®
3
(on
9 So what is the role of the utility? Q@
>
10 Well, the role of the utility is key. It's CI\J;
(o)
11 where the fuel of the future conmes from It's g
12 kilowatt-hours. It's electricity. 1t's not %
%
13 gasoline or diesel. So the utility -- the %
14 regul ated utilities that you regulate wll o
®
15 have to be involved heavily in this %
16 di scussion. The utility can serve as a A
-
17 catal yst for market transformation. It can c%;
18 help with things Iike | oad nanagenent. These g
o
19 | oads have to be reliably integrated into the w
20 grid. You're going to be in charge of rate
21 design: How rmuch is volunetric; how nmuch is
22 demand charge? And then, finally, you can
23 play a role in interoperability.
24 | was asked to speak about a few other
25 states. Just let nme nmention three. Maryl and

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 has done a good job here in terns of a best- é
2 practice. They had a grid nodernization S
3 proceeding called "PC 44," and, within that, E
4 Chai rman Kevi n Hughes focused on EVs, and they §
)]

5 i ssued an order in response to a utility %’
6 filing in January of this year. And Baltinore g
7 Gas & Electric, PEPCO, Del narva, are spending ‘_g
8 about $45 million over a period of three years §
9 on charging infrastructure. |It's spread %
10 across workpl ace, residential, public. %
11 Arizona has done a good job. | -- 1 928
12 spent a lot of time in Arizona |ast year I%
13 wor king with the comm ssioners on devel opi ng a §
14 policy and then an inplantation plan for g
15 utilities to file in Arizona. And, already, %
16 Tucson Electric has filed, and APS is filing. ":”
17 And Salt River Project is simlar to Santee c;.:?
18 Cooper in your state, one of the biggest é)_”\
19 publicly-owned utilities in the country. SRP &
20 is a nmenber of the Alliance, and they have

21 projected that they will have 350, 000

22 vehicles. Let ne say that again: 350,000 EVs

23 in their service territory over the next 15

24 years, and 90 percent of those are going to be

25 managed charging. So Arizona is -- is doing

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 good t hings. -
O
2 Finally, Mssouri, KCP&, Aneren are S
Py
3 there, and the chairman of that comm ssion and %
)
4 t he conm ssi oners have been reacting to those |('-n)
wn
o %]
5 trends. They have approved about $25 million %
6 in charging infrastructure. That's a IB
7 conbi nati on of workplace, residential, and g
®
8 corridor charging. In nmy state of Washington %
(oa
9 -- Washington State in the Northwest, we have Q@
o
10 a simlar anmount approved, and we have a UTC o
%
11 policy statenent, as well. g
12 So, finally, let me just sumup by saying %
%
13 Duke's -- | can't comment on the specifics of %
14 the filing, of course. But |I think it is a B
®
15 nodest filing when | | ook at these other %
16 states, the anmounts, the scope. It is within 'T'
-
17 the range of what those states have al ready c%;
18 approved. The proposal seeks early |earning g’
o
19 frompilots. | would urge you not just to w
20 work on pilots, but think about scal e, what
21 this is going ook like in five or ten years.
22 Own and operate is a good nodel, as well as
23 what we call "make ready." Make ready is when
24 the utility goes beyond the neter and builds
25 out the conduit and wiring to the stub, and

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 then naybe a non-utility provider takes over. g
2 But we argue that own and operate, especially 8
Py
3 for the nore challenging situations, is %
8
4 i mportant. i
&
5 And -- and, finally, | would just say: %
6 Keep South Carolina on the map. Right now, I IB
7 don't think you're on the map and -- because g
®
8 you have not acted. And | really think, with %
(oa
9 the autonotive industry in South Carolina and Q@
o
10 t hroughout the sout heast states, both for CI\J;
(o)
11 medi um and heavy-duty, as well as for light- g
12 duty, you really have a key role to play. So %
%
13 I would urge you to study up on this %
14 situation, and |I'd be happy to answer sone of o
®
15 your questions, too. So thank you. %
16 COW SSI ONER BELSER:  Thank you, M. Jones. 'T'
N
17 M. Reynol ds? Q
18 MR. REYNCOLDS: Thank you. 8‘
o
19 COW SSI ONER BELSER:  Are you on? There you w
20 go.
21 MR. REYNOLDS: There we go. Can you hear ne?
22 COW SSI ONER BELSER:  Yes, sir.
23 MR. REYNOLDS: Ckay. Thank you.
24 Thanks for having us here today again.
25 And thank you, M. -- M. Jones, for being
803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 here as well. | share M. Jones' passion for .
O
2 this topic, and I'm going to be tal king about 8
Py
3 our proposal. Al so sone, just things that %
)
4 we're seeing in the market and a little bit |('-n)
wn
1 H H (L)
5 about why we're working on this as an %
6 initiative here at Duke Energy. IB
Slide 5 ©
7 (Slide 5) o
3
8 So, just to start fromthe top with sone CBD
(on
9 of the application tineline, just so that we Q
o
10 -- we level set with how we -- how we got here o
%
11 t oday. T
Y =
12 Last year, in Cctober -- Cctober 10th of %
%
13 | ast year, we -- we filed the applications %
14 that were referenced earlier at -- at the N
%
15 begi nning of this neeting. @
16 Foll owi ng that, towards the end of 'T'
-
17 Decenber, ORS requested a Stakehol der Wbrki ng c%;
18 Goup to be facilitated by ORS, and that met g°
o
19 in January of this year -- earlier this year, w
20 January 28t h.
21 And that was foll owed by a foll ow up
22 conference call in March and a final Wrking
23 Group report from ORS.
24 In response to the conments fromthe
25 Working Group and -- and ot her comments, we
803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 filed an amended application in April, and @
2 then followi ng that, there were a couple of 8
Py
3 other filings of -- of conments from ot her %
)
4 parties, stakeholders, and ORS as well. So | |('-n)
wn
. - . wn
5 bel i eve August was the last filing that's in >
®
6 this docket with sone of our reply conments IB
7 and -- and other reply coments. So just to g
®
8 start off with the tinmeline of how we got here %
(oa
9 t oday. @
>
10 (Slide 6) 9
N
(o)
11 Next, in terns of what we're seeing in g
12 the market, and Phil teed this up very nicely %
%
13 interns of -- of the growh that we're seeing %
14 in the market, the progress we're seeing from o
®
15 a lot of different auto manufacturers across %
16 the spectrum of the market. A
N
17 And, in general, we see a couple of key Q
18 thenes. Batteries are declining in cost, g’
o
19 whi ch is reducing the cost of vehicles, and w
20 sal es are increasing around the world. So
21 around the world and al so here in the U S.
22 This couple of charts here just shows the
23 decline in battery prices and how we've
24 actually just heard about a further decline in
25 battery prices and an update to this chart,

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 whi ch shoul d show an 86 percent decline from .
O
2 2010 until now. So batteries are com ng down 8
Py
3 in price. W expect that trend to continue. %
)
4 And on the right-hand side, that just shows |('-n)
wn
. . . wn
5 the gl obal auto sal es increasing over tine. >
®
6 We're seeing a |lot of demand from our N
o
7 customers for this technology, and that's g
®
8 reflected in things |like our website traffic. %
(oa
9 W saw our EV website traffic increase over Q
o
10 six times from 2018 to 2019 year to date. So CI\J;
(o)
11 we're seeing quite a bit of -- of interest g
12 fromour customers and really across a nunber %
%
13 of different market segnents. %
14 (Slide 7) o
%
15 In terns of the vehicles, the main trend %
16 that we're seeing is an expansion fromthe 'T'
-
17 early nmarket adopters, things like Tesla and c%;
N
18 -- and the Chevy Bolt and the Ni ssan LEAF, oo
o
19 whi ch were pretty niche vehicles. Now we're w
20 seeing vehicles that go further, they cost
21 | ess, and they al so appeal to a broader cross-
22 section of the market. So, on the top |line
23 here, we have the Chevy Bolt, the Tesla Model
24 3, and the N ssan LEAF, all of which are
25 avail abl e for under $40, 000, and they all
803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 travel further than 200 mles on a charge. So m
O
2 batteries are getting |onger ranges. Costs 8
Py
3 are comi ng down. %
)
4 And then we're al so seeing, as -- as M. |('-n)
&
5 Jones nentioned, with these new announcenents >
®
6 from aut onekers, pretty much every week it N
7 seenms |i ke now, we're seeing some -- sone g
®
8 | arger vehicles, faster vehicles, and -- and %
(oa
9 just a real broadening of the market out from Q@
>
10 -- froma niche nmarket to sonething that can o
>3
11 appeal to a broad cross-section of American g
12 CONSUIers. wn
@)
- o
13 (Slide 8) 3
14 So here at Duke Energy we have enbarked o
%
15 on this initiative really as an econom ¢ @
16 devel opnent initiative for our service A
N
17 territories. And here specifically in SC, we Q
N
18 see a strong econoni c devel opnent opportunity -
S,
o
19 for the electrification of transportation. w
20 And how that translates into an econonic
21 devel opnment opportunity is really through
22 t hese four points.
23 So, first of all, we see strong fuel and
24 mai nt enance cost savings fromelectric
25 vehicles. Qur residential owners, on average,
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1 save about $1,000 a year froman -- froman ,-_,'-,
O
2 el ectric vehicle, and that cones fromthe 8
Py
3 electricity being | ower than equival ent %
)
4 gasol ine fueling costs, which we've showed |('-n)
wn
. . . . wn
5 here on the right-hand side in this graph of >
®
6 gasol i ne equi valent -- or gasoline prices N
7 versus the electric equivalent on a dollars- g
3
8 per-gal |l on basis. CBD
(oa
9 So over the last 40 years or so, Q@
>
10 electricity has been cheaper, and it's al so o
>3
11 been a nore stable fuel source in -- in terns g
12 of the price and having |l ower volatility. %
%
13 On the air quality side of things, EVs %
14 are -- are tal ked about a lot froman N
%
15 envi ronnment al standpoint and this also has an @
16 i nfl uence on econoni ¢ devel oprment, because we 'T'
N
17 have corridors here in the state like the 1-85 Q
N
18 corridor, which is kind of perpetually on the 'S’
S,
o
19 border between attai nment and non-attai nnent. w
20 And | realize that the Commission is not an
21 environnmental regul atory body, but this does
22 connect with econom ¢ devel opnent because of
23 the ability to recruit industry into areas
24 that are not in attainment. And |ooking at
25 the attai nment val ues, the NOx em ssions from
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1 transportation, which are higher than -- than .
O
2 power -plant enmissions in the state right now, 8
Py
3 have a strong influence of whether we stay in %
)
4 attainment for these areas in the state. |('-n)
wn
. wn
5 W tal ked about aut onakers expandi ng >
®
6 their EV offerings, and with South Carolina ,'\,
o
7 havi ng such a heavy influence or heavy g
®
8 footprint of auto manufacturing, we want to %
(oa
9 make sure that we -- we stay at the forefront Q
>
10 of that manufacturing. And automakers such as o
N
(o)
11 Vol vo and BMWN have both nade strong g
12 commtrments to electrification. %
%
13 Vol vo, in particular, has a target of %
14 having all of their vehicles having an o
%
15 el ectrified conponent by 2025, which is pretty @
16 i npressive. BMAN |ikew se, has -- has nade 'T'
N
17 strong conmtnents to electrification in their Q
N
18 product line. So we want to nmake sure that g’
S,
o
19 South Carolina is staying on the forefront w
20 there, and we feel that this proposal supports
21 t hat devel opnent .
22 Lastly, and nost inportantly, froma
23 utilities standpoint, we believe that
24 i ncreasi ng adoption of electric vehicles can
25 put downward pressure on rates by increasing
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1 electric systemutilization in an efficient .
O
2 manner. That, basically, spreads our fixed 8
Py
3 costs over a greater nunber of kilowatt-hours %
)
4 and can put downward pressure on rates over |('-n)
wn
2
5 the long-term >
®
6 (Slide 9) N
<
7 W' ve done sone analysis on this -- on g
®
8 this question about downward rate pressure, %
(oa
9 and we' ve included that here today with one of Q
o
10 our exhibits that was filed with the Cl\ﬂ)
(o)
11 application. So we had a study performed by g
12 M) Bradley last year in 2018. And it |ooked %
%
13 at a couple of different scenarios of EV %
14 adoption to determ ne what the inmpacts on the o
®
15 utility systemwould | ook like here in the %
16 state of South Carolina. A
N
17 So the two scenarios are illum nated Q
N
18 here. W, basically, |ooked at a noderate g
o
19 scenario, which is froman EIA forecast. And w
20 that, basically, goes out to about five or six
21 percent nmarket share by 2030 and then stays
22 around there for the follow ng 20 years.
23 That's contrasted agai hst anot her scenario
24 t hat goes to about 90 percent narket share by
25 2050.
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1 So these are not necessarily forecasts. ,-_,'-,

W)

2 We're not saying that either one of these is 8

Py

3 -- is necessarily likely to occur. But we're %

8

4 -- we're trying to assess the inpact of these E,n)

5 different scenarios on the utility system >

®

6 So, looking at these different scenarios, ,'\,

o

7 we had a nunber of conclusions fromthe g

®

8 report. And this shows the -- the main %

(oa

9 takeaway that -- that we have fromthe utility Q

>

10 standpoi nt and | ooki ng at the cost and o

>3

11 benefits on the utility system g

12 Slide 10 w

( ) K

%

13 So we have the benefits in terms of the %

14 net revenue. That's the blue bars there on N

%

15 the left-hand side of each year. And on the @

16 right-hand side are the costs in terns of A

N

17 generation, transm ssion, and distribution. ‘8

N

18 And, basically, the takeaway fromthis o

S,

o

19 part of the analysis is that there's net w
20 revenue provided to the systemby EV charging
21 in excess of the cost to serve that |oad. And
22 to take a concrete data point, just |ooking at
23 the 2030 time frame, the net revenue increases
24 from$18 mllion a year to $89 mllion a year.

25 So there's a strong increase in that net
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1 revenue benefit by going fromthe | ow adoption @
2 scenario to the high adoption scenario. So, 8
Py
3 in-- in plain terms, what this anal ysis shows %
)
4 is that increasing EV adoption can benefit the |('-n)
wn
5 utility system by providing i ncremental net >
®
6 revenue. N
<
Slide 11 ©
7 ( ) o
3
8 So nmoving on to our pilot -- our pilot CBD
(on
9 proposals -- our proposal as filed. |'m going @
>
10 to go through each conponent of it, but just o
%
11 to start with the overall goal. | was just g
12 tal ki ng about the electric systemutilization, %
%
13 and that's a large goal of the pilot, is to %
14 under stand how these EVs are -- are com ng o
%
15 onto the systemand the -- the potenti al @
16 custoner benefits fromincreasing electric A
N
17 systemutilization. Q
N
18 We al so want to gather nore data around o
S,
o
19 t he econom c benefits and al so the w
20 environnmental benefits and try to use that
21 data to create scal able progranms in the
22 future.
23 So, in terns of the -- the pilot itself,
24 we have four different programs within the
25 pilot, and |I'mgoing to go through each of
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1 t hose programs specifically. But, just to
2 start off with the high-1level overview, we
3 | ooked at electric transportati on prograns
4 around the country, and we attenpted to take
5 best practices from-- fromprograns that we
6 saw el sewhere, and al so taking input from our
7 customers and ot her stakehol ders to devel op
8 prograns that we felt woul d have the highest
9 i npact, gather the -- the nost data that we
10 coul d, and provi de those benefits to a broad
11 cross-section of custoners.
12 (Slide 12)
13 So the four prograns were a -- or are: a
14 Resi dential EV Charging Program the EV Schoo
15 Bus Program the EV Transit Bus Program and
16 t he Fast Chargi ng Program
17 So these all target specific technol ogies
18 and -- and specific custoner groups, but also
19 give us a portfolio of prograns, which address
20 di fferent segnents of the market and different
21 types of electric vehicles.
22 (Slide 13)
23 The Residential EV Charging Program W
24 proposed that with a 400 custoner limt, and
25 it's a rebate structure, which has a $500
803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net
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1 rebate and then a quarterly participation @
2 paynments whi ch adds up to a total, 8
Py
3 potentially, of a $1,000 over the three years %
)
4 of the program And | should add that all of |('-n)
wn
: @
5 t hese progranms were proposed with a three-year %
6 tineline in order to provide a -- you know, a IB
7 specific tinmeline over which to inplenent the g
®
8 prograns, and also give a -- a tineline for -- %
(on
9 for future analysis of the prograns and -- and Q@
o
10 -- and following prograns after the pilot. o
%
11 Slide 13 T
( ) =
12 Wthin this program the custoner woul d %
%
13 have a choice of electric vehicle chargers to %
14 install. That acronym EVSE, just stands for B
®
15 el ectric vehicle supply equipnent. So the %
16 custonmer woul d have the choice of EVSE to A
-
17 install. And over the first year of the c%;
N
18 pilot, we would gather data to provide a g°
o
19 baseline to conpare against for the next two w
20 years.
21 Over the next two -- two years, we would
22 perform experi nental | oad managenment events
23 and use that data to determ ne custoner
24 ability -- the customer's ability to
25 participate in that |oad nanagenent and -- and
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1 remain in good standing in the program and g
2 receive those quarterly paynents as an 8
Py
3 incentive to remain in the program %
)
4 On the right-hand side there, that's just |('-n)
wn
. . 2]
5 a graph showing, fromthe analysis, the %
6 estimated value of residential EV charging to ,'\,
o
7 the utility system which is between 800 and a g
®
8 $1,000 -- $800 with -- without any managenent, %
(oa
9 and then over a $1,000 with managed chargi ng. Q
o
10 And so that's how we cane to the $1, 000 val ue o
%
11 for the rebate. T
<
12 Slide 14 w
( ) K
%
13 Moving on to the Electric School Bus %
14 program the purpose of this programwas to N
®
15 gat her EV school bus chargi ng data and %
16 determ ne the possible value of bidirectional A
-
17 power flow and denonstrate the capability of c%;
N
18 these buses to performthat bidirectional g’
o
19 power flow. So bidirectional power flowis w
20 just sending power fromthe battery back to
21 the building or potentially to the grid. It's
22 a-- apretty -- a pretty hot topic right now
23 in the electric vehicle industry.
24 A lot of these buses are -- are starting
25 to cone on the market, but we don't have any
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1 here in South Carolina yet, and we haven't r_||'|
W)
2 denmonstrated their capabilities here in South 8
Py
' T
3 Carol i na. Py
)
4 So we want to understand how t hese |('-n)
wn
. . 2]
5 vehi cl es work and understand their duty cycles >
®
6 and whether or not they can be used as -- N
o
7 essentially as grid resources with that g
®
8 bi directi onal power capability. %
(oa
9 In terms of nunbers, we proposed the Q@
>
10 programto incentivize 15 total buses and 9
N
(o)
11 t hose are divided between DEC and DEP for ten g
12 and five. And the custoner would have the %
%
13 responsibility to own and operate the %
14 infrastructure in this case and sel ect the N
%
15 infrastructure that's appropriate for their @
16 appl ication. |'l"|
N
17 Anot her feature of this -- of this Q
w
18 programis that we would retain the -- the oo
S,
o
19 right to owmn the battery at the end of the w
20 useful life of the bus. And, so, we
21 understand that there's the potential for the
22 buses or for the batteries to have useful life
23 after the buses have been taken out of
24 service. And -- and so, in exchange for
25 providing this incentive, we wanted to retain
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1 some of that capability to keep the batteri es, @
2 basically, as -- as potential assets after the 8
Py
3 useful life and the school bus. %
8
4 (Slide 15) i
&
5 Moving on to the Transit Bus program As %
6 M. Jones nentioned, there are a nunber of ,'\,
o
7 transit agencies that are deploying electric g
®
8 buses in South Carolina right now and this %
(oa
9 program woul d support advanced depl oynent of Q@
o
10 even nore buses in the state of South o
>3
11 Carolina. T
<
12 In this case, we would provide a $55, 000 %
%
13 incentive. W've limted it to 20 buses in %
14 DEC and ten buses in DEP. And the incentive N
®
15 is nmeant to fund the installation of the %
16 infrastructure, and in exchange, the conpany 'T'
-
17 woul d gat her data and al so deternine the c%;
w
18 potential for |oad nmanagenent capabilities of 5‘
o
19 the electric transit buses bei ng depl oyed. w
20 (Slide 16)
21 Lastly, with the Fast Charging Program
22 we' ve proposed to install 60 stations across
23 the state, within the DEC and DEP service
24 territories. W have a map up here for just
25 i ndi cative purposes. These aren't sel ected
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1 | ocations or anything that specific. They're @
2 just meant to show the -- the type of coverage 8
Py
3 that we intend to secure with these %
)
4 installations. So the goal is to make it |('-n)
wn
. . . wn
5 possible for EV drivers to drive fromone end >
®
6 of the state to another. That's not currently N
o
7 possible right now, and it's one of the main g
®
8 barriers to advanced adoption of electric %
(on
9 vehi cl es from what we understand from our Q@
>
10 cust omers. o
N
(o)
11 These woul d be utility owned and operated g
12 fast chargers, and we think it's inportant for %
%
13 the utility to own and operate public fast %
14 chargers, because we've seen a | ot of exanples o
®
15 across the country where there are different @
16 prograns and -- and the chargers are funded 'T'
N
17 by, say, a utility program or another grant Q
w
18 program and they're not well -maintained. 'S’
S,
o
19 They fall into disrepair, and they becone w
20 stranded assets over tine.
21 So we want to protect against that risk
22 and operate these chargers. Qur -- our goal
23 is that they would not be the only chargers
24 out there. W want to see other third parties
25 and the private narket -- a healthy private
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1 mar ket al so installing chargers. But we @
2 proposed this limted investnment to support 8
Py
3 mar ket growth across the state. %
)
4 W woul d be installing higher-powered E,n)
: : %)
5 chargers, above 100 kilowatt of capacity, %
6 which is kind of the next generation of N
o
7 chargers right now And that would all ow us g
®
8 to make sure that these chargers are used over %
(on
9 the -- over the long termand -- and don't Q
>
10 beconme obsol ete quickly. o
%
11 We're al so proposing a fast-charge fee, g
12 SO we're not proposing to just charge the cost %
%
13 of electricity. W understand that would %
14 undercut private operators. So we're o
®
15 proposing a fast-charge fee, charged to %
16 drivers, that's in line with the statew de 'T'
-
17 average, which would be cal culated on a c%;
w
18 quarterly basis. Any net revenue from-- from g’
o
19 that activity, would be credited against the w
20 program So, in that way, the -- the chargers
21 and the users of the chargers would
22 incrementally pay for a larger proportion of
23 the cost of that portion of the program
24 (Slide 17)
25 So, in sumary, we just have sone of the
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1 summary nunbers here fromthe different .
W)
2 progranms. And, again, we are |ooking to 8
Py
3 establ i sh customer chargi ng behavior, the %
)
4 potential for utility-managed charging on the E,n)
. . wn
5 school bus and transit bus portions. W want >
®
6 to denonstrate this capability, the N
7 capabilities of these transit vehicles, and g
®
8 al so make sure this programreally addresses a %
(oa
9 broad cross-section of custoners. You know, Q@
>
10 we realize that not everybody is -- is driving Cl\ﬂ)
(o)
11 an electric vehicle, but there are a | ot of g
12 peopl e riding buses. There are a |ot of %
%
13 custoners who have children who -- who ride %
14 school buses, and a | ot of those vehicles are B
®
15 -- are old and -- and, you know, have higher %
16 emtting engines than these zero-em ssion 'T'
-
17 vehicles that we can deploy within this c%;
w
18 program §
. _ o
19 And, again, lastly, with the fast-charge w
20 stations, we're |ooking to provide a
21 foundati onal |evel of infrastructure across
22 the state of South Carolina.
23 (Slide 18)
24 So, in terns of budget, | wanted to touch
25 gui ckly on the overall budget. And |ooking at
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1 the -- the two service territories and the é
2 split between capital and O&M costs, overall 8
3 the total budget that we proposed in our E
4 amended application was 14.5 mllion, and §
)]

5 that's broken down between 9.9 for DEC and 4.7 %’
6 for DEP. The mmjority of the capital is g
7 within the DC fast charge stations, and nost ‘_g
8 of the rest of the costs are -- are classified §
9 as -- as O&M as proposed. So it was al so %
10 nenti oned that we proposed a deferral §
11 accounting order for a deferral of the costs, 928
12 and -- and, so, the costs would -- would be I%
13 allocated to that deferral. And -- and so §
14 we're not asking for recovery in this g
15 particul ar proposal, but rather the deferral. %
16 And we've listed out each individual ":”
17 program here to give an idea of the scale of c;.:?
18 each of these prograns. So | can run through (g‘o
19 those, but we've listed out each of the costs &
20 her e.

21 (Slide 19)

22 So, in sumary, and -- and in, you know,

23 to sone of M. Jones' points, we believe the

24 time is right in South Carolina to -- to go

25 forward with this proposal. Qur -- our goal
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1 is to explore different methods for EV é
2 charging and -- and other potential for 8
3 chargi ng | oad nanagenent to increase the val ue E
4 of EVs to the utility system é
5 We al so believe this supports advanced %’
6 mar ket adoption of EVs in South Carolina and g
7 the transit and school bus programs, we ‘_g
8 bel i eve, support public agencies by depl oying §
9 these EV alternatives and can reduce costs and %
10 em ssions for those public agencies. §
11 There's al so another timing issue with 928
12 the VWsettl enent and the funding avail abl e I%
13 fromthat grant program which is being run by §
14 t he Departnent of Insurance. Wthin that g
15 program the funds are available for a linmted %
16 period of time, and so we think that the -- ":”
17 t he school bus portion and the transit bus c;.:?
18 portions that we've proposed specifically §
19 could potentially |leverage that funding and &
20 depl oy nore -- nore vehicles than otherw se

21 m ght be depl oyed under the existing funding

22 opportunities.

23 And the last thing | would add, just in

24 terns of the timng, and -- and the scal e of

25 the program M. Jones al so nentioned
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1 scaleability. These prograns are designed for g
2 scaleability, and the goal is to gather enough 8
Py
3 data to propose follow ng progranms of -- of %
)
4 different types after the pilot program So E,n)
- . . 2]
5 we have a -- a specific tinme period over three >
®
6 years in which we woul d execute the pil ot IB
7 prograns, and then we woul d gather data, work g
®
8 wi th our stakeholders in an ongoi ng process %
(on
9 that we al so proposed in the anended Q
o
10 application, and devel op future prograns to CI\J;
(o)
11 ensure that we are securing those benefits g
12 that we think are possible that we outlined in %
%
13 the analysis from Ml Bradl ey. %
14 So that's all of the information that | N
®
15 had. W are happy to answer questions on %
16 anyt hing that we've presented today. 'T'
-
17 COW SSI ONER BELSER: Thank you, gentl enen. c%;
w
18 Comm ssi oners, any questions? Conmi ssi oner S‘
. o
19 Ervin. @
20 COW SSI ONER ERVIN: M. Reynol ds, thank you
21 for being here today, and M. Jones. |It's
22 been a very informative presentation.
23 I"minterested -- what is -- what are the
24 [imtations on the VWsettlenent funds? |Is
25 there a -- is there a deadline to apply for
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1 those funds? And is it a match or is it -- é
2 how -- how does that work? S
3 MR, REYNOLDS: So, as | nentioned, the E
4 Departnent of Insurance is the beneficiary for §
)]

5 the State of South Carolina, so they have %’
6 determ ned the process for deploying those g
7 funds. And there was -- they, basically, ‘_g
8 separated the funds into different tranches of §
9 funding, and they -- they awarded one of those %
10 tranches this -- this past year. It was §
11 awarded to a school bus project. And so they 928
12 haven't announced any future application I%
13 wi ndows or anything like that, so it's unclear §
14 ri ght now how the remaining funds will be g
15 spent. But, overall, it's a ten-year w ndow, %
16 starting in 2016, | believe. ":”
17 MR, JONES: Commissioner Ervin, I'll just add c;.:?
18 a fewthings. It's a pretty flexible §
19 settlement. This was a -- this was, as you &
20 know -- was VWcheating on emni ssions, and,

21 therefore, it was a court settlenment entered

22 into for the northern district of California,

23 and then CARB, the California Air Resources

24 Board, and Federal EPA nonitor the terns of

25 the settlenment. It is ten years, as Lang
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1 said. It's pretty flexible in ternms of the
2 state can anmend its application fromtine to
3 time, and we see states doing this.
4 Frankly, when the governor turns over
5 | i ke we've seen in the 2018 el ections, the --
6 the initial -- what we call a "beneficiary
7 mtigation plan,” a BMP, you submt it to the
8 trust in Del aware, and then they approve it.
9 Sone of these plans have been changed.
10 For exanmple, in Wsconsin, the previous
11 governor didn't think EVs were inportant. Up
12 to 15 percent of the nonies can be spent on
13 light-duty EV charging stations. Initially,
14 W sconsin said no. And then, after the new
15 governor cane in, they changed the
16 application. So they can spend up to 15
17 percent now on light-duty charging stations.
18 So, it's a pretty flexible docunent.
19 What we urge conm ssions to do, |ike you, and
20 Texas is doing this right now, is try to work
21 wi th your sister agencies and the governor's
22 offices, if they're interested -- usually, the
23 governor's office plays a strong role in this
24 -- and -- and just try to coordinate a little
25 bit. You know, Duke has a filing in here.
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1 DOT wants to do this. Air quality this. Try g
2 to get people around the table. Not that it's 8
Py
3 -- it's mandatory, but you get a good flow of %
)
4 informati on and usually the -- it's -- it's |('-n)
wn
5 the environnental agency that's responsible. %
6 Here it's the Departnment of |nsurance. But N
o
7 there are a nunber of agencies who can get g
®
8 involved. So -- so | would urge you to think %
(on
9 about that. @
>
10 COW SSI ONER ERVIN: My next question is the Cl\ﬂ)
(o)
11 timng, and | understand it's a three-year g
12 pilot, assuming that the Conmission ultinately %
%
13 approved the application, what -- what's the %
14 i npl ement ati on schedul e? o
®
15 MR. REYNOLDS: So we've been working %
16 t hroughout the year to set ourselves up to 'T'
-
17 i nmpl ement quickly if there is an approval. So c%;
N
18 we woul d be inplenenting very quickly. oo
o
19 COW SSI ONER ERVIN:  This coming year? w
20 MR. REYNOLDS: Yes. Yeah.
21 COW SSIONER ERVIN:  Is the -- is the -- is
22 this set for hearing soon, already? Do you
23 know?
24 MR. REYNCOLDS: Not to my know edge.
25 COW SSIONER ERVIN: Al right. And then the

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net



Allowable Ex Parte Briefing Page 40 :5
Electric Transportation Pilot 2018-321-E, 2018-322-E 12/11/2019 o
m
| | T
1 next question would be: The -- the charging g
2 stations piece, would you reach out to various 8
Py
3 retail establishnments to -- to try to -- to %
)
4 have a network or how would that -- how woul d |('-n)
wn
L : 5 %]
5 siting be determ ned~ >
®
6 MR REYNOLDS: Yes. W would | ook to partner N
o
7 Wth -- with third parties with -- they would g
®
8 have to be a custonmer of -- of one of the %
(oa
9 compani es, and those could be retail Q@
o
10 operators. They could be state -- state CI\J;
(o)
11 agencies, potentially, if they have publicly g
12 accessible land close to highway corridors. %
%
13 That's the main qualification that we're %
14 | ooking for is: highway corridor access, 24-7 o
®
15 access for the public, and then al so other %
16 anmenities like -- like restroons and food and A
N
17 things |ike that. Q
®
SN
18 COW SSI ONER ERVIN:  Thank you. 5‘
o
19 MR JONES: Sir, if | could -- Comm ssioner w
20 Ervin, if | could just add sonething there.
21 It's inportant to think of this in -- in three
22 buckets: the utility bucket, the host-site
23 bucket, and then the EV network operator
24 bucker. So, Lang is right, parking lots,
25 cinemms, retail operations play a big role.

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net



Allowable Ex Parte Briefing
Electric Transportation Pilot

Page 41
2018-321-E, 2018-322-E 12/11/2019

1 But the other big player are EV

2 i nfrastructure providers |ike Charge Point,

3 G een Lots, EV Connect; there are scores of

4 these. So they have to provide the

5 infrastructure, and, nore inportantly, as |

6 said in ny statement on interoperability,

7 right now they are not entirely interoperable.

8 They all have their RFID cards. And, so, it's

9 important, | think, for the Conm ssion to
10 recogni ze that these operators need to
11 i nvol ved, too. Now, Duke could co-brand with
12 -- if they own and operate, they could invite
13 one of these EV infrastructure providers to
14 both qualify the hardware and the software.
15 So they woul d operate the network shared with
16 Duke. O another nodel out there -- Duke is
17 not proposing this -- but in -- in candor,
18 some of these nodels are what we call "nmake
19 ready” with the rebate and then the utility
20 doesn't have to get involved in network
21 managenent i ssues.
22 So there are a nunber of ways they can do
23 it. The -- but -- but the inportant thing is:
24 Keep your focus on the consumer, | would urge
25 you to do. Because the consuner -- the EV

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net

€9 JO g 8bed - 3-12€-810Z - 0SdOS - Wd 82:G 91 Jequiadaqd 6102 - ONISSTO0Hd Y04 A31d300V



Allowable Ex Parte Briefing Page 42 %
Electric Transportation Pilot 2018-321-E, 2018-322-E 12/11/2019 o
m
1L
1 owner, at the end of the day, has to drive the r_||'|
O
2 vehi cl e, charge the vehicle, and then pay the 8
Py
3 bill. So . %
)
4 COW SSI ONER ERVIN:  How | ong does it take a |('-n)
wn
: : %]
5 fast-charging station to -- to recharge a >
®
6 vehi cl e? N
<
7 MR, REYNOLDS: It's pretty variable, depending g
®
8 on the -- the car, actually. So there's -- %
(oa
9 there's different technologies with the Q@
o
10 different cars. But, right now, on average, CI\J;
(o)
11 we see about a 30-minute stop for our g
12 custoners that are using a fast charger. %
%
13 COWMM SSI ONER ERVIN:  What's the useful life of %
14 the -- the unit that you' re proposing be o
®
15 installed in South Carolina? %
16 MR, REYNOLDS: | believe we proposed a ten- 'T'
N
17 year useful life. Q
SN
18 COW SSI ONER ERVIN:  Thank you. g’
19 COW SSI ONER BELSER:  Commi ssi oner Hami |t on. &
20 COW SSI ONER HAM LTON:  Thank you, M.
21 Chai r man.
22 Phil, it's always good to see you, Sir.
23 Seens |ike you' re doing well.
24 MR JONES: Good to be here.
25 COMM SSI ONER HAM LTON:  Good -- good to have
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T
1 you. M. Lang, you al so. g
2 What is a penetration of the number of 8
Py
3 vehi cles registered in South Carolina today -- %
)
4 el ectric vehicles? Do you have any idea? |('-n)
wn
. wn
5 MR. REYNOLDS: Yeah. According to our | atest >
®
6 data, it's about 4500, just under 5,000, N
o
7 sonewhere in that range. g
®
8 COWM SSI ONER HAM LTON:  And nost of these are %
(oa
9 storage -- they do their own charging at hone Q@
>
10 or o
N
(o)
11 MR. REYNOLDS: Yeah. Most of the data, on g
12 average, we've seen about 80 percent of %
%
13 chargi ng takes place at honme -- at hone. %
14 COW SSI ONER HAM LTON:  Okay. And -- and do o
®
15 you al ready have sone charging stations within %
16 your territory that's operable? 'T'
-
17 MR, REYNOLDS: In ternms of fast charging -- c%;
SN
18 COW SSI ONER HAM LTON:  Yeah. g
o
19 MR. REYNOLDS: -- or third -- party -- yes. w
20 There are Level 2 and fast chargers.
21 COW SSI ONER HAM LTON:  Okay. And this is --
22 we're in the early steps getting ready to get
23 started, | think. Like Phil said, we may be a
24 l[ittle bit behind. And .
25 MR JONES: Well, | -- 1 didn't nean that in a
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1 critical way, Commissioner Hanmilton. .
O
2 COMM SSI ONER HAM LTON:  No.  |' m sure you S
Py
i dn' T
3 didn't. Py
)
4 MR JONES: But | just think that -- you know, |('-n)
wn
. . . wn
5 I live in the state of Washi ngton, and when >
®
6 Boei ng noved one of its plants from WAashi ngton IB
7 State down here, | had sone conversations with g
®
8 you-all, and there was a big conpetitive %
(oa
9 spirit -- Q@
>
10 COW SSI ONER HAM LTON: W -- we ki nd of 9
%
11 remenber that. T
<
12 MR JONES: -- between the two states. And -- %
%
13 and so ny only point is that | think you have %
14 a very strong autonotive industry here -- o
®
15 supply chain, and there are going to be %
16 batteries; there's going to be whol e range of 'T'
-
17 conponents that go into these vehicles, so c%;
SN
18 that was ny only adnonition was to -- when g‘
o
19 conpani es | ook at states, they don't just | ook w
20 to the governor. They just don't |ook at the
21 incentives, like in California. W all know
22 California has a |l ot of incentives.
23 COW SSI ONER HAM LTON:  Yeah.
24 MR JONES: \What they're |looking at is: \Wat
25 is the regulatory and policy climate? So they
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1 i ncl ude you, the environmental agency, and all @
2 sorts of state agencies. So if you were to 8
3 act, | think that would be a positive to -- E
4 because this is a global industry. You know, §
)]

5 Vol kswagen, all sorts of people. So, yeah. | %’
6 -- 1 -- 1 urge you to take this seriously. | g
7 ama little passionate about this, Q_g
8 Commi ssioner Hamilton -- §
9 COW SSI ONER HAM LTON: | under st and. %
10 MR JONES: -- but | really believe that this %
11 is the biggest thing to hit the electric power 928
12 i ndustry since the advent of air conditioning I%
13 way back in the 1950s and ' 60s. §
14 COW SSI ONER HAM LTON:  Thank you. Thank you g
15 very much. Thank you, Madam Chai r man. %
16 COW SSI ONER BELSER:  Thank you, I':I'I
17 Commi ssi oner Hamilton. Conm ssioner (;.:?
18 Whitfield? §
19 COVM SSI ONER WHI TFI ELD:  Thank you, &
20 Commi ssi oner Bel ser.

21 Phil -- excuse ne, Comm ssi oner Jones,

22 good to have you with us. And, M. Reynolds,

23 good to have you. Thank you for the

24 present ati on.

25 Conmi ssi oner Jones, | would -- in talking
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1 about the policy issues you brought up, you @
2 certainly -- | think even M. Reynolds had it S
3 on the -- the board, you certainly |ooked |ike E
4 you went about it the right way involving the é
5 st akehol ders and ORS. And just -- with the %’
6 exchange you had with Conm ssioner Ervin, in g
7 South Carolina, we -- the Comm ssion can't ‘_g
8 really be involved in setting policy. Now, §
9 there is an energy office, of course, within %
10 -- underneath the Ofice of Regulatory Staff, §
11 which I'msure you' ve probably worked with, 928
12 and they -- they put out plans -- energy plans I%
13 and policy and that sort of thing. And they §
14 work with the governor's office, and we g
15 certainly -- if they want to bring a -- an %
16 al l owabl e ex parte where typically ORS is the ":”
17 neutral, we certainly are ready and willing to c;.:?
18 -- to hear. But ny question to you al ong g
19 those regards -- it sounds |like you really did &
20 start at the right place here in South

21 Carolina, but just to -- just to follow up:

22 Have you -- and we certainly have the

23 authority to do pilot projects -- the

24 Conmi ssion has the authority to approve pil ot

25 projects, but have you been to the legislature
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1 where policy is set and | aws are nmade and -- r_||'|
O
2 and that sort of thing? Because we -- we have 8
Py
3 been kindly noticed that that's not in our job %
8
4 description, so | just -- i
wn
: : 2
5 MR JONES: Right. =
®
6 COW SSI ONER WHI TFI ELD:  -- woul d ask you: N
o
7 Have you been down that path? And |I'm not g
®
8 tal ki ng about just for that pilot project. %
(oa
9 I'mtalking -- you -- you asked us to think -- Q
>
10 MR, JONES: Sure. a
%
11 COWMWM SSI ONER WHI TFI ELD: -- longer term and g
12 you asked us to think on a aggregate scale, so %
%
13 I would just ask you: Have you -- have you %
14 been down that path? o
%
15 MR. JONES: Commissioner Wiitfield, the sinple %
16 answer is no. And the reason is, unless asked 'T'
-
17 -- unless asked specifically by a |legislative c%;
SN
18 commttee or a nmenber -- or one of ny nmenbers g°
o
19 inthe state to help out, I -- | tend -- the w
20 alliance tends not to get involved in the
21 | egi sl ative issues. Nunmber 2, | amvery
22 sensitive to what this conm ssion has been
23 through. It started when | was president of
24 NARUC.
25 COW SSI ONER WHI TFI ELD:  Yes, sir.
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1 MR JONES: |'mvery sensitive to all the m
O
2 i ssues with VC Sunmer and everything that 8
Py
3 you' re going through, so | would never ever %
)
4 wal k over to the state capital and nake a -- |('-n)
wn
: : %]
5 an argunent. What | will do is respond to %
6 questions and work with stakehol ders that want N
o
7 to do soret hing. g
®
8 And just let ne say that, of those states %
(on
9 | nmentioned -- Maryland M chigan, Oregon -- | Q
o
10 mentioned a few -- about half had a o
%
11 | egi slative nandate -- g
12 COW SSI ONER WHI TFI ELD:  Uh- huh. 8
%
13 MR. JONES: -- where the legislature passed a %
14 bill to tell themto entertain a utility o
%
15 proposal and to nove forward with @
16 transportation electrification, but about half 'T'
-
17 didn't. So Maryland -- in particular, c%;
SN
18 Maryl and and M chigan acted on their own g’
o
19 authority. So what is your authority? Your w
20 authority is to set just and reasonabl e rates.
21 COW SSI ONER WHI TFI ELD:  Yes, sir.
22 MR. JONES: Your authority is to regulate in
23 the public interest. Your authority is to
24 make sure you do the bal ancing of -- of -- of
25 the regulated utility and the consuners. So |
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1 think, if you | ook at the Duke proposal and @
2 ot her proposals, that is squarely w thin your 8
3 jurisdiction at the pilot stage. Maybe when E
4 it gets to be bigger you need a little nore é
5 nudge or direction fromthe | egislature. For %’
6 exanmpl e, Conm ssioner Lipshultz -- g
7 COWM SSI ONER VWHI TFI ELD:  Un- huh. Q_g
8 MR JONES: -- in Mnnesota has been very §
9 active. They're being -- and he thinks maybe %
10 for the next phase, going beyond pil ot §
11 prograns, a little legislative direction m ght 928
12 be hel pful. But, for this |evel of pilot I%
13 prograns, when you're kind of testing out rate §
14 desi gns, rebates, and things, it's -- | would g
15 argue that it's within -- squarely wi thin your %
16 jurisdiction. ":”
T
17 COWMM SS| ONER WHI TFI ELD:  Yes, sir. W -- as | c§
18 said, we certainly have the authority to §
19 approve pilot projects here and have done so &
20 in the past, and -- and we can al so pronul gate
21 regul ati ons here, too. But | just wanted to
22 -- to thank you for sharing where you started
23 and -- with ORS and the stakehol ders. And, as
24 M. Nelson stated in his opening remarks, he's
25 t he desi gnee of the executive director. WlI,
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1 you' ve got the executive director here in the ,-_,'-,
O
2 room and a couple of other -- at |least two 8
Py
3 other folks | see fromORS in here, so you -- %
)
1 H O
4 you' ve certainly got resources here to talk E,n)
. . . 2]
5 with. And obviously you' ve worked with them >
®
6 in the past fromwhat you' re reporting today, IB
7 and | just wanted to kind of share that with g
®
8 you. As -- as Conmi ssioner Ham |ton joked %
(on
9 with you about us being a little behind, this Q
o
10 -- this Conmission is certainly willing and -- o
N
(o)
11 and ready to hear what conmes before it and -- g
12 and be -- be proactive as -- to the extent we %
%
13 can. We're sonewhat a reactive body, but to %
14 the extent the law allows us, we're certainly B
®
15 willing to tinely hear any of these -- these %
16 i ssues and -- and any of these matters. A
-
17 I wanted to ask you a couple of technical c%;
ul
18 guestions real quick and that'Il -- 5‘
o
19 MR. JONES: Sure. @
20 COW SSI ONER WHI TFI ELD:  -- that'll wap it
21 up. And this is either for you or
22 M. Reynolds, either one. You had a graph
23 that showed how the price has decreased in the
24 batteries, and it was a pretty -- pretty --
25 pretty good graph there showing howit was --
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1 MR REYNOLDS: That one there? m
W)
2 COMM SSI ONER VHI TFIELD:  -- steady decline -- S
Py
' T
3 yes, sir. 3
8
4 (Slide 6) i
&
5 COW SSI ONER WHI TFI ELD:  And -- and talk to me =
®
6 -- I"'mnot quite the policy wonk that IB
7 Conmmi ssioner Jones is, sotalk tome alittle g
®
8 bit about -- and Conmi ssioner Ham |ton knows %
(oa
9 that, too, right, Conm ssioner Jones? And Q
o
10 talk to me alittle bit about the size of the CI\J;
@
11 batteries as the price decreases. g
12 MR. REYNOLDS: Sure. %
2
13 COW SSI ONER WHI TFI ELD:  Talk to nme a little %
14 bit about the size -- the physical size and o
%
15 sone of the technical -- @
16 MR JONES: Sure. A
N
17 COW SSI ONER WHI TFI ELD: -- attributes of the Q
0
18 batteries. N
S,
o
19 MR JONES: Do you want to -- "Il -- 1"l w
20 start and let Lang finish. But, generally
21 with a plug-in -- what we call a "plug-in EV,"
22 the battery size is about seven -- anywhere
23 from15 to 20 kilowatt-hours; 15 to 20
24 kilowatt-hours, you usually charge that with a
25 Level 2 charger. Wen you get into the full-
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1 battery electrics like Tesla, the Audi e-Tron, é
2 the Ford -- remenber that Mistang that we 8
3 showed you? -- you're tal king about a battery E
4 in the range of 70 to 95 kilowatt-hours. It's §
)]

5 a much, nuch bigger battery. So it -- it -- %’
6 it's heavier; it's nore expensive, and it g
7 takes longer to recharge. And so those bigger ‘_g
8 batteries probably are better suited for a DC §
9 fast charger, as Lang said, 30 mnutes at a -- %
10 at 100-kilowatt DC fast charger. %
11 For the plug-in EVs, you coul d probably 928
12 get by, like -- like I have a plug-in EV now I%
13 -- a "Honda Carity," it's called -- 17 1/2- §
14 kilowatt-hour battery; | can charge that in g
15 2 1/2 hours with a Level 2 charger. | cannot %
16 use a DC fast charger on that battery because ":”
17 it's not capable of a DC fast charge. c;.:?
18 I mean did | get that about right, Lang? §
19 MR REYNOLDS: Yeah. And | would -- &
20 MR. JONES: Batteries are getting bigger?

21 MR. REYNOLDS: Yeah. | would just add -- so

22 in--in just relatable ternms, if you | ook at

23 the Nissan Leaf, it canme out in 2011; the

24 first range | think was 80 or 90 nil es,

25 somewhere around there. So every two years,
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1 the battery has gotten bigger. |In ternms of g
2 kil owatt-hour capacity, it went from80 mles 8
Py
3 to 97 to 115 to 150 to, right now, it's at 220 %
)
4 mles of range for their entry-level vehicle. E,n)
1 H 1 (L)
5 So that's -- every two years, it's gotten %
6 about 20 percent better, and the cost keeps ,'\,
o
7 comng down. So that's kind of a real-world g
®
8 exanpl e of how that translates into the %
(oa
9 capabilities of the car. @
>
10 COW SSI ONER WHI TFI ELD:  And how about t he 9
N
(o)
11 physi cal size as those -- as that nil eage g
12 i ncreases? w
Q
13 MR. REYNOLDS: They've actually -- so, in the %
14 case of Nissan, the battery is actually a o
®
15 pretty simlar size. It's -- it has gotten %
16 bi gger, but the -- the energy density of the 'T'
-
17 batteries is increasing, as well. c%;
o
18 COW SSI ONER WHI TFI ELD:  -- increasing, as g
o
19 wel | ? @
20 MR. REYNOLDS: Yeah.
21 MR. JONES: So, Comm ssioner Whitfield, just
22 one other point fromthe battery size: The
23 reason this is coning dowmn -- and, actually,
24 the nunber that -- right nowis $165 a
25 kilowatt-hour; we predict that it would be at
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1 $110 to $100 in three years. The reason that é
2 i s happening is Tesla, the Chinese, S
3 Vol kswagen. They are buil ding these huge, E
4 what we call "gigafactories,” so that's ny é
5 poi nt about scale. As the industry scal es up, %’
6 the unit costs are going to cone down, right? g
7 Because you're getting bigger scale, so you ‘_g
8 nmeasure those by gigawatt-hours. So for §
9 exanpl e, Vol kswagen just announced a -- a %
10 plant in Sweden of 30 gigawatt-hours. The %
11 Chi nese are building three gigawatt-hour -- 928
12 30-gi gawatt - hour plants as we speak. Tesla is I%
13 bui | di ng outside of Berlin, Germany, a 30- §
14 gi gawat t - hour battery factory. So -- so g
15 that's how you neasure it froma battery %
16 standpoi nt, and that's why that graph on the ":”
17 | eft keeps com ng down. c;.:?
18 COW SSI ONER WHI TFI ELD:  It's comi ng down? g"
19 MR JONES: Yeah. &
20 COW SSI ONER WHI TFI ELD: M. Reynolds, | guess

21 I"mgoing to direct this one at you. And

22 we're talking about in the pilot -- we're

23 tal ki ng about the costs of -- of

24 infrastructure, the charging stations, all

25 that. Wat about -- and | know we're nostly
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1 -- a lot of what you had up there have been r_||'|
O
2 buses and commrercial vehicles of sonme type, 8
Py
3 but what about the infrastructure? Does that %
)
i @)
4 enconpass the infrastructure upgrades to your E,n)
: @
5 system where you've got, | guess, a -- naybe %
6 not a fair conparison, but |I'mgoing back to a IB
7 residential nei ghborhood where you' ve got a -- g
®
8 a whol e nei ghborhood wanting to plug in at one %
(oa
9 time and, you know, the necessary upgrades Q@
o
10 that you m ght need for transformers and the Cl\ﬂ)
(o)
11 di stribution system of your -- of Duke's g
12 systemto handle that or -- talk to me about %
%
13 that just a little bit. g
14 MR. REYNOLDS: Sure. So in the DC fast charge o
®
15 program specifically -- so -- so those costs %
16 that we've forecast for the budget include the A
-
17 upgrades for those installations. So if we're c%;
S
18 putting in, say, two 100 kWchargers and we g’
o
19 need to do sonme kind of a transforner upgrade w
20 at that location, you know, that budget does
21 i ncl ude those costs.
22 In -- in the case of the residential
23 nei ghborhood, | would say that we -- we do not
24 see situations right now where we're getting,
25 saying, ten EVs in one nei ghborhood and we

803.749.8100 Southern Reporting, Inc. www.souther nrepor ting.net



Allowable Ex Parte Briefing Page 56 :5
Electric Transportation Pilot 2018-321-E, 2018-322-E 12/11/2019 o
m
AL
1 have to do a -- a transformer upgrade. So r_||'|
O
2 that's -- | wouldn't say that's contenpl at ed 8
Py
3 inthis particular pilot. %
)
4 COW SSI ONER WHI TFI ELD:  So that -- you're |('-n)
wn
5 saying it's not contenplated in this >
®
6 particular pilot? N
<
7 MR REYNOLDS: Right. The residential rebate g
®
8 is -- isjust a -- arebate to the %
(oa
9 participating custoners, and so it -- it Q@
>
10 doesn't take into account any system upgrades. o
%
11 Slide 13 T
( ) =
12 COW SSI ONER WHI TFI ELD: Ckay. And -- and, %
2
13 | astly, Conmissioner Jones, | guess if |'d sat %
14 in enough of the panels at NARUC, | would -- | o
o)
15 woul d know this but, talk to ne, either one of %
16 you, about the termyou use, "nmanaged 'T'
-
17 charging.” W talking about utility-mnaged c%;
o
18 chargi ng versus custoner or ratepayer? Talk S‘
19 to nme about that terma little bit. &
20 MR. JONES: "Managed charging” is a -- is a
21 broad term Just think of it in three areas.
22 The auto CEM the vehicle itself can nanage
23 charge, neaning what you're trying to do is
24 nove the |oad off peak. Just think of it
25 as --
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1L
1 COWMM SSI ONER WHI TFI ELD:  Right, right. Sure. .
O
2 MR. JONES: Because if this -- if we -- S
Py
3 COWM SSI ONER WHI TFI ELD:  Ni ghtti ne. %
)
4 MR JONES: |If we ness this up, frankly, we -- |('-n)
wn
5 we are all going to be guilty in the future, %
6 but the worst thing that could happen with IB
7 this transformation is for all of this load to g
®
8 nove on peak, let's say, between 5 p.m and %
(oa
9 9 p.m -- Q@
>
10 COW SSI ONER WHI TFI ELD:  Nine p.m  Sure. 9
N
(o)
11 MR. JONES: -- when people conme hone, right? g
12 You don't want that to happen. %
%
13 COW SSI ONER WHI TFI ELD:  Now, that | did hear %
14 at NARUC. S
%
15 MR. JONES: So nmnaged chargi ng coul d be @
16 acconplished by the vehicle itself by setting 'T'
-
17 atinmer in the car, which you have. It could c%;
1
18 be acconplished by the EV infrastructure firm g°
o
19 li ke Greenlots or EV connector ChargePoint. w
20 They all have tiners in them O it could be
21 -- it could be acconplished by the utility.
22 The utility can do it in two ways. They
23 could do it based on technol ogy fromthe grid:
24 send signals and control this, as they do with
25 demand response. Just think of it like a
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%
1 denand response program @
2 COWM SSI ONER WHI TFI ELD:  Derrand r esponse. S
Py
3 Got cha. 'C,';
4 MR JONES: And the other is rate design. So |('-n)
)]
5 you have to think of rate design as a -- as a %’
6 managed charging option, right? So if you g
7 have very cheap rates -- Duke is not proposing ‘_g
8 this, so maybe | shouldn't be tal king about §
9 it. But I'"'mkind of the national w tness on %
10 this, so -- so I'"'mgoing to give you what §
11 other utilities are doing, as well. But you 928
12 can -- like Georgia Power and some others have I%
13 some super off-peak rates and they have high §
14 on-peak rates, and so you can come up with g
15 rate design or just dimnish the demand charge %
16 over time. |If -- if you're concerned about ":”
17 t he coi nci dent peak, based on your CP studi es, c;.:?
18 going up at certain tines, you -- you -- you §
19 fiddle -- adjust the demand charge. Again, &
20 sonething totally within your jurisdiction as
21 the Commission. So -- so rate design is part
22 of managed charging, as well.
23 MR. REYNOLDS: Yeah. That's a good summary of
24 the different options. There are a |ot of
25 di fferent options for managed chargi ng and,
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| - | | T
1 again, the point is -- is to integrate the g
2 load in a way that's beneficial for the system 8
Py
3 rat her than detrinental. %
8
4 | would just add that, in our program E,n)
5 what we proposed is specifically a utility- %
6 managed charging regine. So we would directly IB
7 manage the load simlar to a denmand response g
3
8 event. @
=
9 COW SSI ONER WHI TFI ELD:  Right. And then -- Q@
o
10 MR. REYNOLDS: Sorry. One nore thing to add CI\J;
(o)
11 on that is that the first year is a baseline g
12 dat a-gat hering period, so we need to first %
%
13 under st and how our custoners are charging. %
14 The data that we have right now is about seven o
®
15 years old. It's fromthe Charge Carolina %
16 study back in 2012, so it's very outdated and 'T'
-
17 we need to gather a new baseline of data and c%;
o
18 under stand what that |ooks |ike before we can oo
19 nove forward with these potential other &
20 nmet hods.
21 COW SSI ONER WHI TFI ELD: Wl |, thank you for
22 that. That's good information, good
23 expl anation. W -- we used to not have a
24 Wi nter peak here either, but now we do have a
25 Wi nter peak down here, Comm ssioner Jones. So
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- 3
1 t hanks to both of you for your presentation g
2 and appreciate you being here today. That's 8
Py
3 all | have, Conm ssioner Belser. %
)
4 COWMM SSI ONER BELSER:  Thank you, Conmi ssi oner |('-n)
wn
e %]
5 Whitfield. Thank you both for your %
6 presentation today. W certainly appreciate IB
7 you sharing this information with us. 8
®
8 M. Wellborn, is there anything else fromyou %
(on
9 -- fromthe conpany? @
>
10 MR, VELLBORN: No, Commi ssioner. o
N
(o)
11 COW SSI ONER BELSER: M. Nel son, anyt hi ng g
12 el se? o
@)
Ry,
13 MR. NELSON: No, Conmi ssioner. %
14 COW SSI ONER BELSER: Ckay. Thank you agai n. o
®
15 | do rem nd everyone in attendance to pl ease %
16 be sure and turn in your forms at the back of A
-
17 the room and -- and, again, thank you for c%;
o
18 being with us today. This -- this -- if there 5‘
o
19 is nothing further, then this neeting is w
20 adj ourned. Thank you.
21 (WHEREUPON, at 3:05 p.m the
22 proceedi ngs in the above-entitled
23 matter were adjourned.)
24 (*This transcript may contain quoted material.
25 Such material is reproduced as read or quoted
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Agenda:

National Electric Transportation Activity — Phil Jones, Executive Director, Alliance for
Transportation Electrification

SC Electric Transportation Pilot — Lang Reynolds, Duke Energy
Application Timeline
Market Overview
Program Overview
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National Electric Transportation Activity

Phil Jones - Executive Director, Alliance for Transportation Electrification
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SC Electric Transportation Pilot

Lang Reynolds — Director of Electric Transportation, Duke Energy
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Application Timeline
October 10, 2018  Applications for SC Electric Transportation Pilot filed (DEC DEP).
December 19, 2018 ORS requests to facilitate Stakeholder Working Group.
January 28, 2019  Stakeholder Working Group meets.
March 7, 2019 Stakeholder Working Group conducts follow-up conference call.

April 1, 2019 ORS files Stakeholder Working Group report.
Duke Energy files amended application to reflect stakeholder input.

April — August 2019  ORS, stakeholders, and Duke Energy file comments
P





ELECTRIC TRANSPORTATION — MARKET TRENDS @ ESEIEGYO

Strong current worldwide sales growth resulting from:
Declining battery costs
Policy mandates
Increased consumer interest.

Lithium-ion battery pack prices have Thousand units
fallen79% since 2010 I Forecast

Battery pack price ($ikvwh)
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ELECTRIC TRANSPORTATION — MARKET TRENDS @ Ell\lJEKIEGY®

« Market trends: affordable, long-range EVs are here:

Chevy Bolt Tesla Model 3 Nissan LEAF 2.0

 Product announcements expanding— many additional models announced for 2020/21:

Audi E-Tron Sportback VW ID Crozz Mustang Mach-E
T
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ELECTRIFICATION AS ECONOMIC DEVELOPMENT

Gasoline vs. Electricity Price (real price, July 2016)

= Fuel and maintenance cost 5.00 -
savings remain in-state. 450 .

= Improved air quality facilitates 4.00
continued industrial

recruitment.

= Automakers are expanding
electric drive manufacturing

$/gallon equivalent
N
)]
o

2.00 -
and supply chains. 1.50 %
= Potential for downward rate 1.00
pressure to preserve attractive 0.50
electricity costs. 0.00 | | | |
1976 1984 1993 2001 2009
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Background Study: Potential benefits of increasing EV adoption in South Carolina.

PEV Penetration Scenarios

—e—\oderate (EIA) —e=High (80x50)
100%

80%
60%
40%

20%

0%
2010 2020 2030 2040 2050

Source: Cost-Benefit Analysis of EV Adoption in South Carolina, MJ Bradley and Associates, June 2018:
https://mjbradley.com/sites/default/files/SC%20PEV%20CB%20Analysis%20FINAL.pdf
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Increasing EV adoption can create long-term downward rate pressure:

South Carolina: Utility Costs & Net Revenue from PEV Charging
Baseline Charging
(NPV S millions)

2,500 1
> | M Generation Cost Transmission Cost B Peak Capacity Cost $362
| W Distribution Upgrades 3 Net Revenue N Revenue ‘ l "
$2,000 \§
51,500 $238
§
$1,000
—pp 589
$500 — S
518 $23 $21 .
SG - ALY - OB - BRI
2030 2040 2050 2030 2040 2050
Moderate (EIA) High (80x50)

. - . _ PEV Penetration Scenario
Source: Cost-Benefit Analysis of EV Adoption in South Carolina, MJ Bradley and Associates, June 2018:

https://mjbradley.com/sites/default/files/SC%20PEV%20CB%20Analysis%20FINAL.pdf
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South Carolina Electric Transportation Pilot Programs

Program Goals

Study and determine best practices for realizing the significant potential benefits associated
with increased electric transportation adoption including:

= Customer benefits from increasing electric system utilization.

= Economic benefits from retaining fuel cost savings in state, improving the state energy

trade balance, and deploying cutting-edge vehicle technology.

= Environmental benefits of improving local air quality.
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= SC Electric Transportation Pilot - Overview

Residential EV Charging EV School Bus Program
Program

Iad 2=x

EV Transit Bus Program Fast Charging Program

ot (43
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Residential EV Charging Program

400 CUStomer ||m|t (DEC) $500 rebate, NPV of Projected Life-time Utility Net Revenue per PEV

South Carolina: Utility Net Revenue from PEV Charging

$41.66 quarterly payment for up to $1000 N 10 e i)

total over 3 years. SiESERaE.  EEElaLm
 Customer must purchase and install 20
customer choice of L2 EVSE. $1,000
 Year 1: Baseline data gathering i
* Year 2: Experimental load management. o
* Year 3. Experimental load management. -
$200
$0

2030 2040 2050 2030 2040
Moderate (EIA) High (80x50)

Penetration Scenario
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Electric School Bus

 Purpose: gather EV school bus charging data and determine possible value of bi-
directional power flow from school bus batteries for backup power and other
applications.

« Upto 10 (DEC) and 5 (DEP) EV School Bus Incentive limit.

 Customer-owned infrastructure, responsibility for ongoing O&M.

 Customer provides charging data and connectivity for V2G demonstration testing.

« Company retains ownership right to batteries after useful life in bus (8-12yrs).
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Electric Transit Bus

DEC 20 Buses $55,000 Incentive DEP 10 Buses

 Customer-owned infrastructure, responsibility for ongoing O&M.
 Customer provides charging data and connectivity for possible load management.
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Fast Charging Program

DEC 40 Stations DEP 20 Stations

« Utility-owned and operated fast charging infrastructure.
100+ kW, future-proofed installations.
 “Fast Charge Fee” charged to drivers in line with statewide average charging costs.
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South Carolina Electric Transportation Pilot — Program Overview

e = D (o

S : Establish customer charging
Residential EV Charging 400 behavior and utjlity managed
charging potential

_ Demonstrate electric school bus
Electric School Bus 10 5 capabilities for load balancing and
backup power applications.

_ _ Establish transit bus chargin
Electric Transit Bus 20 10 behavior and utjlity manage
charging potential
_ Provide a foundational network of
Fast Charge Stations 40 20 CD)aCrcl):IianSeE Charging throughout South
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South Carolina Electric Transportation Pilot — Program Overview

South Carolina

Total

DEC

Capital S 2,000,000 2,000,000 -

O&M S 476,553 2,751,208 2,619,958

Total S 2,476,553 4,751,208 2,619,958 | S 9,847,719
DEP

Capital S 1,000,000 1,000,000

O&M S 106,380 1,320,020 1,263,770

Total S 1,106,880 2,320,020 1,263,770 | S 4,690,670
Total Budget S 3,583,433 7,071,228 3,883,728 | S 14,538,389

= Residential EV Charging Program: $0.4M
$3.97M

= EV School Bus Rebate:

= DC Fast Charge Stations:

= Education/Outreach, Project Mgmt,

Ongoing O&M

= EV Transit Bus Rebate: 21 11M

$7.83M
$0.6M
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Timing is right for an EV Pilot in SC

= (Gather data from EV customers in SC.

= Explore different methods for EV charging load management.

= Support advanced market adoption of EVs in SC.

= Support public agencies deploying EV alternatives to reduce costs and emissions.

= |everage available funding from VW Settlement and federal grant funding programs.
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Electric Vehicle Cost-Benefit
Analysis

Plug-in Electric Vehicle Cost-Benefit Analysis: South Carolina
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Executive Summary

This study estimated the costs and benefits of increased adoption of plug-in electric vehicles (PEVS) in
the state of South Carolina. The study estimated the financial benefits that would accrue to all electric
utility customers in South Carolina due to greater utilization of the electric grid during low load hours,
and resulting increased utility revenues from PEV charging. In addition, the study estimated the annual
financial benefits to South Carolina drivers from owning PEVs—ifrom fuel and maintenance cost savings
compared to owning gasoline vehicles. The study also estimated reductions in gasoline consumption, and
associated greenhouse gas (GHG) and nitrogen oxide (NOXx) emission reductions from greater use of
PEVs instead of gasoline vehicles.

NPV Cumulative Societal Net Benefits from SC PEVs

NPV Cumulative Net Benefits from Plug-in Vehicles in South Carolina
(Managed Charging )
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PEV Penetration Scenarios

This study evaluated PEV costs and benefits for two distinct levels of PEV adoption — essentially a
“business as usual” scenario of modest PEV penetration (ETA), and a much more aggressive scenario
based on the PEV penetration that would be required to get the state onto a trajectory to reduce light-duty
GHG emissions by 70 — 80 percent from current levels by 2050 (80x50). The levels of PEV penetration
in the high 80x50 scenario are unlikely to be achieved without aggressive policy action at the state and
local level, to incentivize individuals to purchase PEVs, and to support the necessary roll-out of PEV
charging infrastructure.

As shown in Figure 1, if South Carolina PEV adoption follows the moderate trajectory currently assumed
by the Energy Information Administration (EIA), the net present value of cumulative net benefits from
greater PEV use in the state will exceed $2.7 billion state-wide by 2050.1 Of these total net benefits:

1 Using a 3% discount rate
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e 30.6 billion will accrue to electric utility customers in the form of reduced electric bills, and
e $2.1 billion will accrue directly to South Carolina drivers in the form of reduced annual vehicle
operating costs.

Also shown in Figure 1, if PEV sales in South Carolina were high enough to get the state onto a trajectory
to reduce light-duty GHG emissions by 70 — 80 percent from current levels by 2050 (80x50), the net
present value of cumulative net benefits from greater PEV use in South Carolina could exceed $24
billion state-wide by 2050. Of these total net benefits:

e 3$6.7 billion would accrue to electric utility customers in the form of reduced electric bills, and
e $17.9 billion would accrue directly to South Carolina drivers in the form of reduced annual
vehicle operating costs.

Utility customer savings result from net revenue received by the state’s utilities, from selling electricity to
charge PEVs. This net revenue is net of additional costs that would be incurred by utilities to secure
additional generating capacity, and to upgrade distribution systems, to handle the incremental load from
PEV charging. The NPV of projected life-time utility net revenue per PEV is shown in Figure 2.
Assuming a ten-year life, the average PEV in South Carolina in 2030 is projected to increase utility net
revenue by about $1,100 over its life-time, if charging is managed. PEVs in service in 2050 are projected
to increase utility net revenue on average by about $820 over their life time (NPV) if charging is
managed.

NPV of Projected Life-time Utility Net Revenue per PEV

South Carolina: Utility Net Revenue from PEV Charging
(NPV S/PEV, 10-year Lifetime)
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Penetration Scenario

In addition, by 2050 PEV owners are projected to save more than $750 per vehicle (nominal $) in annual
operating costs, compared to owning gasoline vehicles. A large portion of this direct financial benefit to
South Carolina drivers derives from reduced gasoline use—from purchase of lower cost, regionally
produced electricity instead of gasoline imported to the state. Under the Moderate PEV (EIA) scenario,
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PEVs will reduce cumulative gasoline use in the state by more than 1.3 billion gallons through 2050 — this
cumulative gasoline savings grows to 15.4 billion gallons through 2050 under the high PEV (80x50)
scenario. In 2050, annual average gasoline savings will be approximately 194 gallons per PEV under the
Moderate PEV (EIA) scenario, while projected savings under the High PEV (80x50) scenario are nearly
240 gallons per PEV.

This projected gasoline savings will help to promote energy security and independence, and will keep
more of vehicle owners’ money in the local economy, thus generating even greater economic impact.
Studies in other states have shown that the switch to PEVs can generate up to $570,000 in additional
economic impact for every million dollars of direct savings, resulting in up to 25 additional jobs in the
local economy for every 1,000 PEVs in the fleet [1].

In addition, this reduction in gasoline use will reduce cumulative net GHG emissions by over 12 million
metric tons? through 2050 under the moderate PEV scenario, and over 145 million metric tons under the
high PEV scenario. The switch from gasoline vehicles to PEVs is also projected to reduce annual NOXx
emissions in the state by over 276 tons in 2050 under the moderate PEV (EIA) scenario, and by over
4,265 tons under the high PEV (80x50) scenario.

2 Net of emissions from electricity generation
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Study Results

This section summarizes the results of this study, including: the projected number of PEVs; electricity use and
load from PEV charging; projected gasoline savings and GHG reductions compared to continued use of gasoline
vehicles; financial benefits to utility customers from increased electricity sales; and projected financial benefits to
South Carolina drivers compared to owning gasoline vehicles. All costs and financial benefits are presented as
net present value (NPV), using a 3 percent discount rate.

Two different PEV penetration levels between 2030 and 2050 are utilized to estimate costs and benefits.® The
“Moderate PEV” scenario is based on current projections of annual PEV sales from the Energy Information
Administration (EIA). The “High PEV” scenario is based on the level of PEV penetration that would be required
to get onto a trajectory to reduce light-duty GHG emissions in the state by 70 - 80 percent from current levels by
2050. The moderate PEV (EIA) scenario is essentially a “business as usual” scenario that continues current
trends. However, the significantly higher levels of PEV penetration in the high 80x50 scenario are unlikely to be
achieved without additional aggressive policy action at the state and local level, to incentivize individuals to
purchase PEVSs, and to support the necessary roll-out of PEV charging infrastructure. See Figure 3 for a
comparison of the two scenarios through 2050.

Comparison of PEV Penetration Scenarios

PEV Penetration Scenarios

—e— Moderate (EIA) —e—High (80x50)
100%

80%
60%
40%

20%

0%
2010 2020 2030 2040 2050

3 PEVs include battery-electric vehicles (BEV) and plug-in hybrid vehicles (PHEV). This study focused on passenger
vehicles and trucks; there are opportunities for electrification of non-road equipment and heavy-duty trucks and buses, but
evaluation of these applications was beyond the scope of this study.
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Plug-in Electric Vehicles, Electricity Use, and Charging Load

Vehicles and Miles Traveled

The projected number of PEVs and conventional gasoline vehicles in the South Carolina light duty fleet* under
each PEV penetration scenario is shown in Figure 4, and the projected annual miles driven by these vehicles is
shown in Figure 5. Under the Moderate PEV (EIA) scenario, the number of PEVSs registered in South Carolina
would increase from approximately 2,100 today to 244,400 in 2030, 332,500 in 2040, and 356,600 in 2050.
Under the High PEV (80x50) scenario there would be 1.2 million PEVs in South Carolina by 2030, rising to 3.2
million in 2040, and 5.5 million in 2050.

Projected South Carolina Light Duty Fleet

Registered Vehicles in South Carolina (millions)

HPEV HNon-PEV

+37% registeredvehicles
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1
0.05%
0 % 5%
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2015 2030 2040 2050 2030 2040 2050
Actual Moderate (EIA) High (80x50)
PEV PENETRATION SCENARIO

4 This analysis only includes cars and light trucks. It does not include medium- or heavy-duty trucks and buses.

> Note that under both PEV penetration scenarios the percentage of total VMT driven by PEVs on electricity each year is
lower than the percentage of PEVs in the fleet. This is because PHEVs are assumed to have a “utility factor” less than one —
i.e., due to range restrictions a PHEV cannot convert 100 percent of the miles driven annually by a baseline gasoline vehicle
into miles powered by grid electricity. In this analysis PHEVs are assumed to have an average utility factor of 85 percent.
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This analysis estimates that under the High PEV (80x50) scenario South Carolina will reduce light-duty fleet
gasoline consumption in 2050 by 73 percent compared to a baseline with no PEVs, due to 85 percent of fleet
miles being driven by PEVs on electricity (Figure 5). However, to achieve this level of electric miles, 95 percent
of light-duty vehicles will be PEVs, including PHEVs (Figure 4).

Projected South Carolina Light Duty Fleet Vehicle Miles Traveled (million miles)
Projected Light-Duty VMT - South Carolina
M Gasoline M Electric
90,000

+37% annual VMT
80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000

2030 2040 2050 2030 2040 2050

2015 Actual Moderate (EIA) High {20x50)

PEV PENETRATION SCENARIO

PEV Charging Electricity Use
The estimated total PEV charging electricity used in South Carolina each year under the PEV penetration
scenarios is shown in Figure 6.

In Figure 6, projected baseline electricity use without PEVs is shown in blue and the estimated incremental
electricity use for PEV charging is shown in red. State-wide electricity use in South Carolina is currently 79
million MWh per year. Annual electricity use is projected to increase to 85 million MWh in 2030 and continue to
grow after that, reaching 100 million MWh in 2050 (27 percent greater than 2015 levels).

Under the Moderate PEV penetration scenario, electricity used for PEV charging is projected to be 0.9 million
MWh in 2030 — an increase of about 1 percent over baseline electricity use. By 2050, electricity for PEV charging
is projected to grow to 1.1 million MWh — an increase of 1.1 percent over baseline electricity use. Under the
High PEV (80x50) scenario electricity used for PEV charging is projected to be 4.3 million MWh in 2030,
growing to 19.1 million MWh and adding 19 percent to baseline electricity use in 2050.
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Estimated Total Electricity Use in South Carolina

Projected Total Electricity Use - South Carolina
(million MWh)
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PEV Charging Load

This analysis evaluated the effect of PEV charging on the South Carolina electric grid under two different
charging scenarios. Under both scenarios 77 percent of all PEVs are assumed to charge exclusively at home and
23 percent are assumed to charge at locations other than at home (i.e. at work or at other “public” chargers).
Under the baseline charging scenario all South Carolina drivers who charge at home are assumed to plug-in their
vehicles and start charging as soon as they arrive at home each day, while under the managed charging scenario a
significant portion of PEV owners are assumed to participate in a utility managed charging program to minimize
PEV charging load in the late afternoon and early evening when other electricity demand is high.®

6 Utilities have many policy options to incentivize managed PEV charging. This analysis does not compare the efficacy of
different options. For this analysis, managed charging is modeled as 85% of PEV owners that arrive home between noon and
11 pm delaying the start of charging until between Midnight and 2 am. This is only one of many managed charging program
options that are available to utilities.
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2040 Projected South Caroline PEV Charging Load, Baseline Charging (High PEV [80x50] scenario)

South Carolina PEV Charging Load
2040, High (80x50) Scenario, Baseline Charging
MW

20,000

16,000

14,000

12,000

10,000

8,000

5,000

4,000

2,000

1]
P P 1P P P P P P P P PP PP O PP P PP

Time of Day

2040 Projected South Caroline PEV Charging Load, Managed Charging (High PEV [80x50] scenario)

South Carolina PEV Charging Load
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See Figure 7 (baseline) and Figure 8 (managed) for a comparison of PEV charging load under the baseline and
managed charging scenarios, using the 2040 High (80x50) PEV penetration scenario as an example. In each of
these figures the 2016 South Carolina 95" percentile load (MW)’ by time of day is plotted in orange, and the
projected incremental load due to PEV charging is plotted in grey.

In 2016, daily electric load in South Carolina was generally less than 11,000 MW from midnight to 5 AM,
ramping up to about 13,000 MW at 8 or 9 AM (during winter months), falling slightly through late morning and
early afternoon, then ramping up again to peak at approximately 15,000 MW between 2 PM and 5 PM (during
summer months), and then falling off through the evening hours.®

As shown in Figure 7, baseline PEV charging is projected to add load primarily between 8 AM and 8 PM, as
some people charge at work early in the day, but most charge at home in the late afternoon and early evening.
Under the baseline charging scenario, the PEV charging peak coincides with the existing summer afternoon peak
load period between 2 PM and 5 PM.

As shown in Figure 8, managed charging significantly reduces the incremental PEV charging load during the
summer afternoon peak load period, but creates a secondary peak in the early morning hours, between midnight
and 3 AM. The shape of this early morning peak can potentially be controlled based on the design of managed
charging incentives.

These baseline and managed load shapes are consistent with real world PEV charging data collected by the EV
Project, as shown in Figure 9. In Figure 9 the graph on the left shows PEV charging load in the Dallas/Ft Worth
area where no managed charging incentive was offered to drivers. The graph on the right shows PEV charging
load in the San Diego region, where the local utility offered drivers a time-of-use rate with significantly lower
costs ($/kWh) for charging during the “super off-peak” period between midnight and 5 a.m. [2]

PEV Charging Load in Dallas/Ft Worth and San Diego areas, EV Project
Blue line = maximum demand Black line = median demand Red line = minimum demand
0.250 Weekday 1.500 Weekday
2 0200 2 1200
E~ E ~
3% 0.150 &2 00900
z =2
2 0100 $Q 05600
3 3
2 0050 "/% ‘ £ 0300
0.000 d 0.000
6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
Time of Day Time of Day
Dallas/Ft Worth San Diego
(standard rates) (time-of-use rates)

See Table 1 for a summary of the projected incremental afternoon peak hour load (MW) in South Carolina, from
PEV charging under each penetration and charging scenario. This table also includes a calculation of how much

7 For each hour of the day actual load in 2016 was higher than the value shown on only 5 percent of days (18 days).

8 In Figures 7 and 8, 95™ Percentile Load is shown for the entire state of South Carolina across the entire year. The late
morning peak shown is more prominent during the winter months, while the late afternoon peak is more prominent in the
summer months. Within the Duke Energy service territory, the actual annual peak occurs in the winter months, during the
late morning.
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this incremental PEV charging load would add to the 2016 95" percentile peak hour load. Under the Moderate
PEV (EIA) penetration scenario, PEV charging would add 242 MW of load during the afternoon peak load period
on a typical weekday in 2030, which would increase the 2016 baseline peak load by about 1.6 percent. By 2050,
the afternoon incremental PEV charging load would increase to 319 MW, adding 2.1 percent to the 2016 baseline
afternoon peak. By comparison the afternoon peak hour PEV charging load in 2030 would be only 57 MW for
the managed charging scenario, increasing to 79 MW in 2050.

Under the High PEV (80x50) penetration scenario, baseline PEV charging would increase the total 2016
afternoon peak electric load by about 35percent in 2050, while managed charging would only increase it by about
24 percent.’

As discussed below, increased peak hour load increases a utility’s cost of providing electricity, and may result in
the need to upgrade distribution infrastructure. As such, managed PEV charging can provide additional net
benefits to all utility customers, by reducing the cost of providing electricity used to charge PEVs.

Table 1 Projected Incremental Afternoon Peak Hour PEV Charging Load (MW)

Moderate PEV (EIA) High PEV (80x50)

2030 2040 2050 | 2030 2040 2050

_ PEV Charging (MW) | 242 329 319 | 1231 3183 5401
Baseline .

Charging ~ Increaserelativeto | o0 5990 2190 | 80%  208%  35.3%
2016 Peak

PEV Charging (MW) | 57 77 79 289 748 3.755
Managed )

Charging ~ Increaserelativeto | o0 (500 0596 | 1.0% 49%  245%

2016 Peak : : : : : :

Utility Customer Benefits

The estimated NPV of annual revenues and costs in 2030, 2040, and 2050, for South Carolina’s electric utilities to
supply electricity to charge PEVs under each penetration scenario are shown in Figure 10, assuming the baseline
PEV charging scenario.

Under the Moderate PEV penetration scenario, the NPV of annual revenue from electricity sold for PEV charging
in South Carolina is projected to total $113 million in 2030, rising to $123 million in 2050. Under the High PEV

(80x50) scenario, the NPV of annual utility revenue from PEV charging is projected to total $558 million in 2030,
rising to $2 billion in 2050.

In Figure 10, projected annual utility revenue is shown in dark blue. The different elements of incremental annual
cost that utilities would incur to purchase and deliver additional electricity to support PEV charging are shown in
red (generation), yellow (transmission), orange (peak capacity), and purple (infrastructure upgrade cost).
Generation and transmission costs are proportional to the total power (MWh) used for PEV charging, while peak

% Given projected significant increases in total state-wide electricity use through 2050, baseline peak load (without PEVS) is
also likely to be higher in 2050 than 2016 peak load; as such the percentage increase in baseline peak load due to high levels
of PEV penetration is likely to be lower than that shown in Table 1. The incremental costs of adding this peak capacity are
accounted for in the analysis. As discussed below, even when accounting for these costs there are still net rate-payer benefits
from high levels of PEV penetration. As the analysis shows, the net rate-payer benefits are higher with managed charging,
because the cost of serving the incremental peak load is lower.
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capacity costs are proportional to the incremental peak load (MW) imposed by PEV charging. Infrastructure
upgrade costs are costs incurred by the utility to upgrade their distribution infrastructure to handle the increased
peak load imposed by PEV charging.

Figure 10 NPV of Projected Annual Utility Revenue and Costs from Baseline PEV Charging

South Carolina: Utility Costs & Net Revenue from PEV Charging
Baseline Charging
(NPV S millions)
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PEV Penetration Scenario

The striped light blue bars in Figure 10 represent the NPV of projected annual “net revenue” (revenue minus
costs) that utilities would realize from selling additional electricity for PEV charging under each PEV penetration
scenario in these years. Under the Moderate PEV penetration scenario, the NPV of net annual revenue in South
Carolina is projected to total $18 million in 2030 and $21 million in 2050. Under the High PEV (80x50) scenario,
the NPV of utility net annual revenue from PEV charging is projected to total $89 million in 2030, rising to $362
million in 2050. The NPV of projected annual utility net revenue averages $73 per PEV in 2030, and $59 - $66
per PEV in 2050.

Figure 11 summarizes the NPV of projected annual utility revenue, costs, and net revenue for managed charging
under each PEV penetration scenario. Compared to baseline charging (Figure 10) projected annual revenue, and
projected annual generation and transmission costs are the same, but projected annual peak capacity and
infrastructure costs are lower due to a smaller incremental peak load (see Table 1).

Compared to baseline charging, managed charging will increase the NPV of annual utility net revenue by $8.7
million in 2030 and $9.7 million in 2050 under the Moderate PEV penetration scenario, due to lower costs.
Under the High PEV (80x50) scenario, managed charging will increase the NPV of annual utility net revenue by
$44.5 million in 2030 and $66 million in 2050. This analysis estimates that compared to baseline charging,
managed charging will increase the NPV of annual utility net revenue by $35 per PEV in 2030 and $12 - $27 per
PEV in 2050.
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Figure 11 NPV of Projected Annual Utility Revenue and Costs from Managed PEV Charging

South Carolina: Utility Costs & Net Revenue from PEV Charging
Managed Charging
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PEV Penetration Scenario

In general, a utility’s costs to maintain their distribution infrastructure increase each year with inflation, and these
costs are passed on to utility customers in accordance with rules established by the South Carolina Public Utility
Commission (PUC), via periodic increases in residential and commercial electric rates. However, under the PUC
rules net revenue from additional electricity sales generally offset the allowable costs that can be passed on via
higher rates. As such, the majority of projected utility net revenue from increased electricity sales for PEV
charging would in fact be passed on to utility customers in South Carolina, not retained by the utility companies.

Under current rate structures this net revenue would in effect put downward pressure on future rates, delaying or
reducing future rate increases, thereby reducing electric bills for all customers. See Figure 12 for a summary of
how the projected utility net revenue from PEV charging could affect average annual residential electricity bills
for all South Carolina electric utility customers.!® As shown in the figure, under the High PEV (80x50) scenario,
if current rate structures do not change projected average electric rates in South Carolina could be reduced up to
3.3 percent in 2050 due to net revenue from PEV charging, resulting in an annual savings of approximately $137
(nominal dollars) per household in South Carolina.

It must be noted that how this utility net revenue from PEV charging gets distributed is dependent on rate
structure. Potential changes to current rates - to specifically incentivize off-peak PEV charging - could shift
some or all of this benefit to PEV owners, thus reducing their electricity costs for vehicle charging without
reducing costs for non-PEV owners. In either case, rate payers who do not own a PEV will not be harmed by
transportation electrification, and may benefit indirectly even if they continue to own gasoline vehicles.

10 Based on 2016 average electricity use of 13,630 kWh per housing unit in South Carolina
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Figure 12 Potential Effect of PEV Charging Net Revenue on Utility Customer Bills (nominal $)

South Carolina: Utility Customer Savings from PEV Charging
(nominal $)
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South Carolina Driver Benefits

Current PEVs are more expensive to purchase than similar sized gasoline vehicles, but they are eligible for
various government purchase incentives, including up to a $7,500 federal tax credit. These incentives are
important to spur an early market, but as described below PEVs are projected to provide a lower total cost of
ownership than conventional vehicles in South Carolina by about 2035, even without government purchase
subsidies.

The largest contributor to incremental purchase costs for PEVs compared to gasoline vehicles is the cost of
batteries. Battery costs for light-duty plug-in vehicles have fallen from over $1,000/kWh to less than $300/kWh
in the last six years; many analysts and auto companies project that battery prices will continue to fall — to below
$110/kWh by 2025, and below $75/kWh by 2030. [3]

Based on these battery cost projections, this analysis projects that the average annual cost of owning a PEV in
South Carolina will fall below the average cost of owning a gasoline vehicle by 2035, even without government
purchase subsidies.!* See Table 2 which summarizes the average projected annual cost of South Carolina PEVs
and gasoline vehicles under each penetration scenario.

11 The analysis assumes that all battery electric vehicles in-use after 2030 will have 200-mile range per charge and that all
plug-in hybrid vehicles will have 50-mile all-electric range.
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All costs in Table 2 are in nominal dollars, which is the primary reason why costs for both gasoline vehicles and
PEVs are higher in 2040 and 2050 than in 2030 (due to inflation). In addition, the penetration scenarios assume
that the relative number of PEV cars and higher cost PEV light trucks will change over time; in particular the
High PEV (80x50) scenario assumes that there will be a significantly higher percentage of PEV light trucks in the
fleet in 2050 than in 2030, which further increases the average PEV purchase cost in 2050 compared to 2030.

Projected Fleet Average Vehicle Costs to Vehicle Owners (nominal S)
GASOLINE VEHICLE Moderate (EIA) High (80x50)
2030 2040 2050 2030 2040 2050
Vehicle Purchase S/yr $5,317 $5,922 | $7,249 | $4,505 | $6,196 $8,400
Gasoline S/yr $1,369 $1,552 $1,860 $1,336 $1,666 $2,173
Maintenance S/yr $298 $361 S446 $295 $370 $468
TOTAL ANNUAL COST S/yr $6,984 $7,835 $9,555 $6,136 $8,231 | $11,041
PEV -SC Moderate (EIA) High (80x50)
Baseline Charging/Standard Rate 2030 2040 2050 2030 2040 2050
Vehicle Purchase S/yr $5,317 $5,922 | $7,249 | $5,101 | $6,337 $8,607
Electricity S/yr $739 $839 $995 $716 $878 $1,107
Gasoline S/yr $91 $108 $128 $89 S116 $147
Personal Charger S/yr $81 $99 $122 $81 $99 $122
Maintenance S/yr $182 $221 S273 $181 S224 $281
TOTAL ANNUAL COST S/yr $6,410 $7,189 $8,767 $6,169 $7,654 | $10,264
Savings per PEV S/yr $574 $646 $787 -$33 $578 $777

As shown in Table 2, under the High PEV Scenario (80x50) even in 2050 average PEV purchase costs are
projected to be higher than average purchase costs for gasoline vehicles (with no government subsidies), but the
annualized effect of this incremental purchase cost is outweighed by significant fuel cost savings, as well as
savings in scheduled maintenance costs. For the Moderate PEV Scenario in 2030, the average South Carolina
PEV owner is projected to have annual operating savings of $574 due to reduced maintenance as well as
electricity costs being lower than gasoline!2. For both scenarios, this annual savings is projected to increase to
$777 - $787 per PEV per year by 2050, as projected gasoline prices continue to increase faster than projected
electricity prices.

The NPV of total annual cost savings to South Carolina drivers from greater PEV ownership are projected to be
$90 million in 2030 rising to $100 million in 2050 under the moderate PEV penetration scenario. Under the High
PEV (80x50) scenario, the NPV of total annual cost savings to South Carolina drivers from greater PEV
ownership are projected to be $888 million in 2040, rising to $1.5 billion in 2050.

12 Under the moderate PEV (EIA) scenario, this analysis assumes that PEV owners will pay the same net purchase price for
gasoline vehicles and PEVs, despite the higher projected purchase price of comparable PEVs. There is evidence that current
PEV purchasers are foregoing the purchase of more expensive vehicles to purchase higher-priced PEVs within their target
budget. With only modest future PEV penetration this analysis assumes that this behavior will continue. However, for the
High PEV scenario net PEV owner benefits reflect the fact that PEV purchasers will pay a higher price for their PEVs than
they would have paid for a similar gasoline vehicle.
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Other Benefits
Energy Security and Emissions Reductions

Along with the financial benefits to electric utility customers and PEV owners described above, light-duty vehicle
electrification can provide additional benefits, including significant reductions in gasoline fuel use and
transportation sector emissions.

The estimated cumulative fuel savings (barrels of gasoline!®) from PEV use in South Carolina under each
penetration scenario are shown in Figure 13. Annual fuel savings under the Moderate PEV penetration scenario
are projected to total 1.4 million barrels in 2030, with cumulative savings of more than 32 million barrels by
2050. For the High PEV (80x50) scenario, annual fuel savings in 2030 are projected to be 6.6 million barrels, and
by 2050 cumulative savings will exceed 370 million barrels.

These fuel savings can help put the U.S. on a path toward energy independence, by reducing the need for
imported petroleum. In addition, a number of studies have demonstrated that EVs can generate significantly
greater local economic impact than gasoline vehicles - including generating additional local jobs - by keeping
more of vehicle owners’ money in the local economy rather than sending it out of state by purchasing gasoline.

Economic impact analyses for the states of California, Florida, Ohio and Oregon have estimated that for every
million dollars in direct PEV owner savings, an additional $0.29 - $0.57 million in secondary economic benefits
will be generated within the local economy, depending on PEV adoption scenario. These studies also estimated
that between 13 and 25 additional in-state jobs will be generated for every 1,000 PEVs in the fleet. [1]

Figure 13 Cumulative Gasoline Savings from PEVs in South Carolina

South Carolina: Cumulative Gasoline Savings from PEVS
(million barrels)
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13 One barrel of gasoline equals 42 US gallons
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The projected annual greenhouse gas (GHG) emissions (million metric tons carbon-dioxide equivalent, CO,-e
million tons) from the South Carolina light duty fleet under each PEV penetration scenario are shown in Figure
14. In this figure, projected emissions under the PEV scenarios are shown in blue. The values shown represent
“wells-to-wheels” emissions, including direct tailpipe emissions and “upstream” emissions from production and
transport of gasoline. Estimated emission for the PEV scenarios includes GHG emissions from generating
electricity to charge PEVs, as well as GHG emissions from gasoline vehicles in the fleet. Estimated emissions
from PEV charging are based on EIA projections of average carbon intensity for the SERC Reliability
Corporation /Virginia-Carolina electricity market module region, which includes South Carolina.

Figure 14 Projected GHG Emissions from the Light Duty Fleet in South Carolina

Annual South Carolina LDV CO, Emissions
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PEV Penetration Scenarios

As shown in Figure 14, GHG emissions from the light duty fleet in South Carolina were approximately 27 million
metric tons in 2015.

Compared to 2015 baseline emissions, in 2050 GHG emissions are projected to be reduced by up to 8.1 million
tons under the Moderate PEV penetration scenario and as much as 20 million tons under the High PEV (80x50)
scenario. Through 2050, cumulative net GHG emissions are projected to be reduced by nearly 161 million tons
under the Moderate PEV penetration scenario and 294 million metric tons under the High PEV (80x50) scenario.
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NOx Emissions

In 2015 the Electric Power Research Institute (EPRI), in conjunction with the Natural Resources Defense Council
(NRDC), conducted national-level modeling to estimate GHG and air quality benefits from high levels of
transportation electrification [4]. Under their electrification scenario EPRI estimated that NOx would be reduced
by 11.4 tons and VOCs would be reduced by 5.5 tons, for every billion vehicle miles traveled.

Extrapolating from this data, under the Moderate PEV Scenario (EIA), by 2050 light-duty vehicle electrification
in South Carolina could reduce annual NOx emissions by 276 tons and reduce annual VOC emissions by 133
tons. Under the High PEV Scenario (80x50), total NOx reductions in 2050 could reach more than 4,200 tons per
year, and total VOC reductions could reach almost 2,100 tons per year.'®

Total Societal Benefits

The NPV of total annual estimated benefits from increased PEV use in South Carolina under each PEV
penetration scenario are summarized in Figures 15 and 16. These benefits include cost savings to South Carolina
drivers and utility customer savings from reduced electric bills. Figure 15 shows the NPV of annual projected
societal benefits if South Carolina drivers charge in accordance with the baseline charging scenario. Figure 16
shows the NPV of projected annual benefits with managed charging.

Figure 15 Projected NPV of Total Societal Benefits from Greater PEV use in SC — Baseline Charging

South Carolina - NPV Annual Net Benefits of PEV Adoption
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14 For light-duty vehicles the analysis assumed that by 2030 approximately 17 percent of annual vehicle miles would be
powered by grid electricity, using PEVs. Based on current and projected electric sector trends the analysis also assumed that
approximately 46 percent of the incremental power required for transportation electrification in 2030 would be produced
using solar and wind, with the remainder produced by combined cycle natural gas plants.

15 Across the entire state, estimated annual light-duty vehicle miles traveled (VMT) totals 0.74 trillion miles in 2050. Of these
miles approximately, 6 percent are powered by grid electricity under the EIA penetration scenario, and 87 percent are
powered by grid electricity under the 80x50 penetration scenario
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As shown in Figure 15, the NPV of annual benefits is projected to be a minimum of $82 million per year in 2050
under the Moderate PEV penetration scenario and $1.8 billion per year in 2050 under the High PEV (80x50)
scenario. Approximately 80 percent of these annual benefits will accrue to South Carolina drivers as a cash
savings in vehicle operating costs and 19 percent will accrue to electric utility customers as a reduction in annual
electricity bills.

As shown in Figure 16, the NPV of annual benefits in 2050 will increase by $9.7 million under the Moderate PEV
(EIA) penetration scenario, and $66.1 million under the High PEV (80x50) scenario with managed charging. Of
these increased benefits, all will accrue to electric utility customers as an additional reduction in their electricity
bills.

Figure 16 Projected NPV of Total Societal Benefits from Greater PEV use in SC— Managed

South Carolina - NPV Annual Net Benefits of PEV Adoption
Managed Charging Scenario
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Study Methodology

This section briefly describes the methodology used for this study. For more information on how this study was
conducted, including a complete discussion of the assumptions used and their sources, see the report: Mid-
Atlantic and Northeast Plug-in Electric Vehicle Cost-Benefit Analysis, Methodology & Assumptions (October
2016).18 This report can be found at:

http://mjbradley.com/sites/default/files/NE PEV CB Analysis Methodology.pdf

This study evaluated the costs and benefits of two distinct levels of PEV penetration in South Carolina between
2030 and 2050, based on the range of publicly available PEV adoption estimates from various analysts.

Moderate PEV Scenario —EIA: Based on EIA’s current projections for new PEV sales between 2015 and
2050, as contained in the 2017 Annual Energy Outlook (AEO). Under this scenario approximately 4.9
percent of in-use light duty vehicles in South Carolina will be PEV in 2030, rising to 6.2 percent in 2040 and
remaining steady through 2050.

High PEV Scenario — 80x50: PEV penetration levels each year that would put the state on a trajectory to
reduce total annual light-duty fleet GHG emissions by 70 — 80 percent from current levels in 2050. Under
this scenario 25 percent of in-use vehicles will be PEV in 2030, rising to 60 percent in 2040 and 95 percent in
2050.

Both of these scenarios are compared to a baseline scenario with very little PEV penetration, and continued use of
gasoline vehicles. The baseline scenario is based on future annual vehicle miles traveled (VMT) and fleet
characteristics (e.g., cars versus light trucks) as projected by the Energy Information Administration in their most
recent Annual Energy Outlook (AEO 2017).

Based on assumed future PEV characteristics and usage, the analysis projects annual electricity use for PEV
charging at each level of penetration, as well as the average load from PEV charging by time of day. The analysis
then projects the total revenue that South Carolina’s electric distribution utilities would realize from sale of this
electricity, their costs of providing the electricity to their customers, and the potential net revenue (revenue in
excess of costs) that could be used to support maintenance of the distribution system.

The costs of serving PEV load include the cost of electricity generation, the cost of transmission, incremental
peak generation capacity costs for the additional peak load resulting from PEV charging, and annual infrastructure
upgrade costs for increasing the capacity of the secondary distribution system to handle the additional load.

For each PEV penetration scenario this analysis calculates utility revenue, costs, and net revenue for two different
PEV charging scenarios: 1) a baseline scenario in which all PEVs are plugged in and start to charge as soon as
they arrive at home each day, and 2) a managed charging scenario in which a significant portion of PEVs that
arrive home between noon and 11 PM each day delay the start of charging until after midnight.

Real world experience from the EV Project demonstrates that, without a “nudge”, drivers will generally plug in
and start charging immediately upon arriving home after work (scenario 1), exacerbating system-wide evening
peak demand.}” However, if given a “nudge” - in the form of a properly designed and marketed financial

16 This analysis used the same methodology as described in the referenced report, but used different PEV penetration
scenarios, as described here. In addition, for this analysis fuel costs and other assumptions taken from the Energy
Information Administration (EIA) were updated from EIA’s Annual Energy Outlook 2016 to those in the Annual Energy
Outlook 2017. Finally, for projections of future PEV costs this analysis used updated July 2017 battery cost projections
from Bloomberg New Energy Finance.

17 The EV Project is a public/private partnership partially funded by the Department of Energy which has collected and
analyzed operating and charging data from more than 8,300 enrolled plug-in electric vehicles and approximately 12,000
public and residential charging stations over a two-year period.
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incentive - many South Carolina drivers will choose to delay the start of charging until later times, thus reducing
the effect of PEV charging on evening peak electricity demand (scenario 2). [5]

For each PEV penetration scenario, this analysis also calculates the total incremental annual cost of purchase and
operation for all PEVs in the state, compared to “baseline” purchase and operation of gasoline cars and light
trucks. For both PEVs and baseline vehicles annual costs include the amortized cost of purchasing the vehicle,
annual costs for gasoline and electricity, and annual maintenance costs. For the Moderate PEV Scenario, it was
assumed that PEV vehicle costs are the same as baseline gasoline vehicles, with the reasoning that consumers
have a set budget and will purchase what they can afford, regardless of technology type. For the High PEV
Scenario, the same logic could not be applied, as it is assumed that nearly all vehicle purchases will be PEV. For
PEVs it also includes the amortized annual cost of the necessary home charger. This analysis is used to estimate
average annual financial benefits to South Carolina drivers.

Finally, for each PEV penetration scenario this analysis calculates annual greenhouse gas (GHG) emissions from
electricity generation for PEV charging, and compares that to baseline emissions from operation of gasoline
vehicles. For the baseline and PEV penetration scenarios GHG emissions are expressed as carbon dioxide
equivalent emissions (CO2-¢) in metric tons (MT). GHG emissions from gasoline vehicles include direct tailpipe
emissions as well as “upstream” emissions from production and transport of gasoline.

For each PEV penetration scenario GHG emissions from PEV charging are calculated based on an electricity
scenario that is consistent with the latest Energy Information Administration (EIA) projections for future SERC
Reliability Corporation / Virginia -Carolina.

Net annual GHG reductions from the use of PEVs are calculated as baseline GHG emissions (emitted by gasoline
vehicles) minus GHG emissions from each PEV penetration scenario.
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